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Scientist Protests Import Tax on Scientific 
Equipment 

957400044 Moscow ROSSIYSKIYE VESTI in Russian 
4 Nov 94 p 2 


[Article by Andrey Illarionov, RV correspondent: “One 
Step to Dystrophy’ 

[FBIS Translated Text] Probably it never occurs to 
anyone that a dying person pay some “import percent- 
age’ on a saving medicine sent to the patient by friends. 
But that’s exactly the situation with respect to assistance 
to our severely ill science. 


It is no secret that during the years of financial difficul- 
ties the inventory of modern instruments and equipment 
at Academy institutes has suffered wear and tear and has 
aged. Accordingly, the friends of our scientists from the 
well-developed countries, as soon as the possibility 
appears. are sending them as gifts maybe an especially 
sensitive spectrometer, maybe a modern computer... 
And who has not chanced to be precisely in those 
laboratories where there is a particular need for such 
instruments? 


It would seem that everyone would be happy about this, 
but in actuality it turns out differently. A scientific 
specialist from Krasnoyarsk phoned the RV correspon- 
dent’s office in Novosibirsk and related the following. It 
appears that in order to receive long-awaited parcels 
from the West scientists at the Krasnoyarsk custom 
house must undergo something like a purgatory: days of 
standing in lines, unwillingness of the customs people to 
explain under what paragraphs of what instructions they 
are exacting extremely impressive sums from the lowly 
researcher. 


That was the case in Krasnoy’ ~sk, but they reported 
from there: that’s precisely the situation in Novosibirsk 
as well, where there are many more Academy institutes. 
Valeriy Yermikov, deputy chief scientific secretary of 
the Siberian Department, Russian Academy of Sciences, 
confirmed: yes. we ourselves have more than once been 
faced with similar situations. 


At the Geology Institute Academician Aleksey Kontor- 
ovich has racked his brain on solution of such problems 
which are completely unrelated to science. The task of 
free pickup of instruments has taken on the character of 
solution of complex chess problems. For example, it 1s 
necessary to transfer a gift instrument to the ownership 
of petroleum specialists and get it back from them in a 
sort of lease arrangement. 


An assistant to an academician told me that it would be 
cheaper to fly oneself to London or Paris to pick up such 
a gift. 
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In order to get to the bottom of such comments I met 
with Nelli Serezhkina and Sergey Solomotov, supervi- 
sors at the Novosibirsk Customs Service. And it turns 
out that the problems were not so complex. The fact is 
that under technical assistance, which is not assessed a 
tariff, the customs instructions pertain to the very same 
instruments and equipment but sent through the chan- 
nels of governments of foreign countries and interna- 
tional organizations in accordance with programs for 
gratuitous assistance to socioeconomic reforms in 
Russia. 


Such a formulation sounds impressive. Except for the 
fact that the customs people of Akademgorodok have 
never once received parcels which would correspond to 
the requirements set forth in the instructions. It turns out 
that despite this fact assistance to poverty-stricken Sibe- 
rian science is constantly coming from abroad, but in 
customs reports it seemingly is not. Because it is “not 
under programs” and is “not from governments,” but for 
individual science projects from specific universities and 
colleges, and at times also from private individuals. 


However, changes in the absurd instructions are only 
stiffening the conditions for such assistance: only a year 
ago no tariffs were exacted on :nstruments arriving in 
Russia for temporary use. But now after a year it is 
necessary to pay 36% of their cost, which for science is 
simply ruinous. 


In order to straighten out such misunderstandings 2 high 
customs commission for humanitarian technical assis- 
tance from abroad was set up in Moscow. It includes 
representatives of the Ministry of Foreign Affairs, 
workers in the aviation, railroad and automobile trans- 
portation industries, the spheres of education, public 
health... But in this commission there 1s only no repre- 
sentative from the Russian Academy of Sciences. But is 
this commission, located thousands of kilometers from 
Siberia, the Far East and Ural, capable of dealing rapidly 
and decisively with each of the tens of thousands of 
parcels and other deliveries to the scientific institutions 
in these regions? 


Russian science is materially exhausted. And gratuitous 
assistance means support for its weakening health. The 
instructions, however, which require millions of rubles 
of tariffs, taxes and fines from the lowly researcher, 
require urgent amendment in accordance with common 
sense. After all, if such a situation continues in the future 
the instruments and equipment soon will not be needed 
at all and they will not be received by anyone. 
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Russian S&T Ministry Advances ‘Science Doctrine’ 
Concept 


957A0011A Moscow POISK in Russian 
No 48, 3-9 Dec 94 p 1 


[Article by Aleksandr Chuba: “Debut of a Scientific 
Doctrine’”’] 


[FBIS Translated Text] It is well known that before 
moving it is necessary to know where you are going and 
why. Unfortunately, this principle recently has not been 
honored by us too rigorously, to put it mildly. In politics, 
economics and other vitally important spheres our 
movement resembles man’s movement in a dense fog. 
Whereas he still makes his way at the distance of his 
extended arm, beyond that there is gloom and the 
unknown. The goal reached may confirm that the direc- 
tion has been selected correctly, but may give evidence 
that it 1s necessary to go in a different direction. 


In such a situation it is not out of place to have a reliable and 
powerful light source at hand. Applicable to different forms 
of social development of our country the role of “a ray of 
light in the realm of darkness” must be played by a concept, 
worked out in detail, clearly defining the direction, priori- 
ties, goals and tasks of movement. 


Such a concept for national science, whose further devel- 
opment also has not recently been distinguished by consis- 
tent progress, has been proposed by the RF Ministry of 
Science and Technical Policy. A regular collegium meeting 
of the Ministry was devoted to discussion of the document, 
which bears the name “Draft of a National Science 
Doctrine for Russia.” An invitation to this meeting was 
received by representatives of Russian academies, minis- 
tries and scientific-technical organizations. 


As the draft defines, science doctrine is a system of 
points of view and principles shared by the scientific 
community by which the higher agencies of state 
authority of the Russian Federation are guided in order 
to facilitate scientific-technical development of the state. 
It is therefore proposed that after a number of discus- 
sions and approvals the doctrine be given the status of an 
official document. 


What do the formulators of the strategy of science 
development in the country foresee? The priority is 
given to fundamental research, having universal signifi- 
cance and high value for stable and safe development of 
the world community. The use of multidiscipline 
approaches is proposed as the methodological base, as is 
a broadening of cooperation and coordination with 
different countries in solution of global problems related 
to preservation of the environment, maintenance of 
public health, search for and exploitation of new energy 
sources and study of matter. At the same time it is 
necessary to take into account the national interests of 
Russia. There is a need for such scales and rates of 
development of its science which will make it possible to 
ensure a correspondence between the national potential 
and the level of world scientific-technical progress. The 
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priority directions in the development of national sci- 
ence are determined by the economic and geopolitical 
position of Russia, the spiritual and material needs of 
society and the natio.ial traditions of science itself. 


The state considers, as is written in the draft, that the 
support and further development of science is a priority 
task. Among the goals which it sets before itself are: 


—establishing worthy conditions for the life and work of 
scientists and specialists in the field of science and 
education, preventing the emigration of highly quali- 
fied specialists from Russia and favoring the attrac- 
tion of scientists of other countries to the solution of 
scientific problems at Russian research centers; 


—ensuring support of all types of state science organiza- 
tions and centers working in priority directions in 
science and technology: 


—facilitating training of the necessary number of spe- 
cialists at all levels of education and a further increase 
in the level of their qualifications. 


The draft also defines the most important directions in state 
scientific-technical policy. Among them: protection of the 
rights of intellectual property of researchers for the results of 
their scientific activity, creation of conditions for healthy 
competition and entrepreneurship in the sphere of applied 
science and technology, stimulation and protection of inno- 
vative activity, development of scientific research and 
experimental-design organizations with different forms of 
ownership, including small entrepreneurship. 


The provisions of the draft of the Russian national 
science doctrine caused lively discussion among mem- 
bers of the collegium and those invited to it. The 
proposals and critical comments will be taken into 
account in the finalization of the document and we will 
strive to familiarize POISK readers with a detailed 
exposition of the final version. 


Legislation Needed To Protect Personal Information, 
Databases 


957A00!1B Moscow PRAVO I EKONOMIKA 
in Russian 16 Nov 94 p 2/14 


[Article by Andrey Agapov, doctoral candidate, Institute 
of Legislation and Comparative Jurisprudence of the RF 
Government: “Russian Legislation on Information. 
Problems in Formation and Development”’] 


[FBIS Translated Text] The problems involved in the 
regulation of information flows are being devoted a 
special place in federal legislation. Various groups of 
specialists have prepared drafts of special legislation, 
including the basic federal law “Information Flows, 
Storage and Protection of Information.” 


In late 1993-early 1994 the process of drafting of new 
acts in this sphere by the agencies of executive authority 
provided for the regulation of the most important infor- 
mation flows. However, the law-drafting activity of these 
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agencies pursued goals different from the goals of the 
legislator. The specifics of law-drafting activity of this 
authority was manifested in the compilation of a set of 
special procedures for the application of juridical direc- 
tives: the acts were intended for a limited period of 
validity and were subject to amendment or lost force 
simultaneously with the promulgation of a body of 
special legislative acts. first of all the basic information 
law. But the effective functioning of the legal system is 
impossible under conditions of a legislative vacuum 
because this makes difficult the activity of executive 
authority. the working out by state agencies of a mech- 
anism tor the protection of individual information 
rights. 


The absence of coordination of law-drafting activity of 
different branches of state authority has exerted a nega- 
tive effect on the methodology of scientific research: 
draft laws and acts of executive agencies have been 
worked out on the basis of different, sometimes mutually 
exclusive criteria 


\ high!, important legal premise for working out future 
special legislation is the ordering of the process of 
law-drafting and law-enactment activity of the federal 
agencies of legislative an J executive authority. 


The absence of the necessary legislative basis 1s one of 
the factors 1n sociopolitical tension. The Constitution of 
the Russian Federation sets clear priorities in law- 
drafting activity. The most important of these is the 
primary regulation of the rights of citizens to access to 
information systems and databases containing informa- 
tion on rights and freedoms, regulation of the nghts of 
juridical entities and individuals to access to files of 
ecologic information and also legislative embodiment of 
the mechanism of juridical and technological protection 
of personal data. In the latter case the citizenry are in the 
most vulnerable position: unsanctioned dissemination of 
such data or their use by government officials for per- 
sonal purposes may lead to both legitimate forms of 
opposition to administrative arbitrariness and illegal 
protection methods, but in any case the threat to socio- 
political stability of the state 1s evident. 


Future federal information legislation in Russia must set 
clear legal criteria for personal information. Unfortu- 
nately. an analysis of acts now in force gives evidence of 
the lack of a unified concept of protection of personal 
data. 


The experience of legislative regulation of this sphere in 
foreign countries is therefore of interest. For example, the 
FRG federal law of 20 December 1990 provides for 
equally important—with respect to their legal protection— 
types of personal information: in the field of the personal 
life of citizens and in the sphere of their sociopolitical and 
business activity. The “personal information” concept is 
unable to ensure fully adequate legal protection of the 
legitimate information rights of citizens. 


Data on the social associations and political parties to 
which citizens belong are stored in the databases of 
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federal state security agencies, the RF Ministry of Justice 
and other agencies. It 1s evident that the unsanctioned 
dissemination of this information or its other illegal use 
may entail harmful loss of the property rights of citizens 
or moral harm. The social danger of such violations of 
rights frequently exceeds the losses caused by illegal use 
of the personal information files containing data on the 
persouial life of citizens (information on the family status 
of individuals, their health, day-to-day and personal 
contacts). This class of personal data includes informa- 
tion characterizing the commercial or other business 
activity of individuals. Data on the balance of obliga- 
tions and rights of RF citizens abroad and in our federal 
territory, information on commercial contacts of indi- 
viduals with foreign partners, precise accounts of foreign 
exchange and other inflow to the financial institutions of 
Russia and foreign states are necessary in the routine 
oversight activity of Internal Affairs and State Security 
agencies. 


Thus, there 1s an evident need for legislative embodiment 
of fully equivalent legal protection for ail the data inciuded 
in personal information files. A distinguishing feature of 
the latter 1s a special form of subordination of information 
file data. According to the FRG federal law of 20 
December 1990 a necessary element of the status of 
personal information is the possibility of identification: 
data in the information file make possible a precise deter- 
mination of the specific juridical individual to whom they 
belong. The lack of an integrating criterion making it 
possible to ascertain the individual to which the informa- 
tion belongs also results in the appearance of other infor- 
mation flows to which the special legislative mechanism of 
protection which is characteristic of personal information 
does not extend. Such flows arise in the course of analytic 
processing or the use of sociological and statistical infor- 
mation not containing identifying criteria. 


Constitutional legislation sets special procedures for the 
storage, processing and dissemination of personal data 
(Article 24, RF Constitution), information on rights and 
freedoms (Part 3, Article 15) and also ecologic informa- 
tion (Part 3, Article 41). 


Future federal information legislation must provide an 
effective mechanism for the implementation of legal 
norms. In the basic RF law “Information Flows. Storage 
and Protection of Information.” as well as in the RF law 
“Legal Protection of Persona! Information.” provision 
must be made for penalties for illegal infringements in the 
sphere of the legitimate information rights of citizens. 


Simultaneously with the development of the basic law it 
1S necessary to introduce changes in the RF legislation on 
administrative violations of rights. In the federal code 
“Administrative Violations of Rights” it 1s desirable to 
incorporate articles providing for penalties in the form 
of an administrative fine for illegal infringements of 
personal information rights and national interests in the 
information flow sphere. 
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Statistics on ‘Brain Drain’ in Ukraine 
OS7ADOTIC Kiev ALYEVSAIYE VEDOMOSTI in Russian 
2§ Now Y4 p 7 


[Article by Viktoriya Galuzinskaya: “Guides for Those 
With Sight”: the first three paragraphs are an introduction] 


{[FBIS Translated Text] Only several decades ago scien- 
tists—the procurers of information, such as ch. mists, 
physicists and biologists—reacted extremely skeptically 
to science management. It was visualized by them as 
something completely unnecessary 


Not so today. The organization and survival of science 
under the new conditions of a changeover to market 
cunditions, specialization and sale of information, the 
chang, 'n status of the scientist, and finally, the methods 
of contact between science in the Ukraine and science in 
the West—these are problems which can be solved only 
by science managers. This summer the Fifteenth Sympo- 
sium on Science Management and Scientific- Technical 
Prediction was held in Kiev in Konche-Zaspa. Its prin- 
cipal theme was the development of science and technol- 
ogies: socioeconomic feasibility and economic safety. 


We will touch only on some of the problems which 1n one 
form or another were discussed at the symposium. 


Brain Drain 


Ukrainian science managers assert that the information 
potential of our science 1s possibly far deeper than is 
usually assumed when reference 1s made to interrelation- 
ships with world science 


They are conducting research which could be character- 
ized by the motto “here and now.” which 1s especially 
important if we want to know about the status of science 
today. 


For example. the economist Yuriy Klochko from the 
Center for Research on the Scientific- Technical Poten- 
tial and History of Science of the Ukrainian Academy of 
Sciences analyzed the brain drain situation, that 1s, the 
outflow of specialists from Ukrainian science and the 
situation in which they find themselves today. 


It was found that the brain drain 1s almost the worst 
among all the groups in the working population, as 1s 
indicated by the relative salaries in Kiev in 1993. If the 
salary of directors of enterprises is taken as a yardstick, 
it turns out that the following groups receive the fol- 
lowing percentage of this sum: industrial workers—0O. 74, 
workers in trade—0.68: teachers—0.48, physicians— 
0.47: scientific workers—0.42. 


If it is taken into account that the minimum and max- 
imum salaries for different positions in research insti- 
tutes are in the ratio 1:5 and that the pay for more than 
half of the personnel 1s approximately three times lower 
than the estimated subsistence level, the economic situ- 
ation of a high percentage of scientific workers must be 
regarded as one of the worst among the professional 


groups. 
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In attempting to evaluate the situation with the internal 
and external outflow of scientific specialists in the 
Ukraine. Yuriy Klochko discovered that not one Organi- 
zation at the national 'evel keeps such records The data 
are most reliable for the institutes of the ! kramian 
Academy of Sciences. where a third of all the doctors and 
a quarter of all the candidates of science are employed 
For example, during 1990-1992. 159 persons with aca- 
demic degrees emigrated from the institutes. which was 
only 1% of the total number of workers in this category 
But during this same period almost 400 specialists with 
academic degrees left for advanced training and tempo- 
rary work in more than 20 countries. half of them tora 
period of more than one year 


In the flow of ermigres 37.5% were physicists. 14.4% were 
biologists. 3.8% were economists and 3.1% were special- 
ists in the field of computer sciences 


Although the percentage of departees is insignificant 
relative io the number of working specialists. in the 
mentioned sciences there 1s group cmigration causing 
significant losses of personne! 


For example. 16 specialists have left the Semiconductors 
Institute. 12 have been lost by the Low Temperatures 
Physical-Technical Institute and |! havc departed from 
the Institute of Experimental Pathc.ogy. Oncology and 
Radiology. There are cases when group emigration 
affects individual subdivisions to such a degree that they 
are really ceasing to function adequatels 


However, it was found that during recent years the 
doctors of science have hecome more numerous. They 
occupy high positions in the hierarchy of scientific 
institutes, have a relatively high salary and remain 
unaffected even with a cutback of funding 


Candidates of science are divided into several groups, 
one group having real possibilities for becoming doctors 
of science or occupying high-paid posts and who there- 
fore they have no motivation for leaving. Another group 
is of advanced age and does not wish to risk new forms 


of activity. 


Those in a third group. the youngest. first of all occupy 
low positions and are poorly paid. and second. have the 
desire and opportunity for engaging in new forms of 
activity outside science. 


With respect to researchers and engineers not having 
academic degrees, these have the strongest motivation 
for leaving. 


The statistical data for the Ukraine are confirmed by 
sociological studies in Russia. We will cite these data 
because they apply to a similar situation 


Accordingly, here are the results of interrogation of 
Russian scientific workers. 
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Age | Decided to lee-e science Thoughts of leaving 
in percent of this age group 

Up to 25 | 15 él 

25.29 | 21 2% 7 

30-44 | 16 35 

Over 4§ | — 6 | 18 





Thus, science in their opinion is an unpromising field 
and young people are leaving. 


Nevertheless, the conclusions drawn by the researcher at 
first glance cause no great alarm. 


Despite the worsening socioeconomic situation in the 
Ukraine, the brain drain. both external and internal, by 
1993 in a statistical sense had not atiained a scale 
causing alarm. It is less than in Russia, Belarus and other 
one-time republics of the former USSR. 


However, it 1s anticipated that there will be an increase 
in the scale of outflow of scientists, predominantly of an 
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internal character, which will exert a negative effect on 
the conversion process in the Ukraine 


In the immediate future the latently accumulating poten- 
tial may be openly manifested: those science specialists 
who are seeking new jobs will translate their intentions 
into reality 


What may be the consequences of the outflow of young 
specialists from science and the intellectual leakage in 
general? 


First of all, there will be some aging of the personne! at 
operational organizations, a reorientation of efforts from 
costly and fundamental work to short-term and applied 
work. and finally, a decrease in the motivation of the 
“middle layer” of scientific workers due to the general 
instability and worsening of persona! prospects for 
growth. 


The conclusion drawn by the researcher does not look so 
terrible. does it? But it possibly means a manyfold 
decrease in the potential of Ukrainian science. about 
whose real possibilities we still do not know very much. 
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Analysis of Accuracy Characteristics and Stability 
of Nonlinear Algorithms for Evaluating 
Parameters of Motion of Spacecraft Encumbered 
by Anomalous Measurements 

957000134 Moscow KOSMICHESKIYE 
ISSLEDOVANIYA in Russian Vol 32, No 4-5, Jul-Oct 94 
(manuscript received 15 Feb 93) pp 3-12 


[Article by N. Yu. Yegorova and V. Ye. Farber, Radio 
Physics Scientific Research Institute imeni A. Raspletin; 
UDC 629.78] 


[FBIS Abstract] In real data processing systems solution 
of the automatic tracking problem and evaluation of the 
parameters of motion of the tracked space vehicles must 
be accomplished effectively despite the presence of 
anomalous measurements. Failure to take this anoma- 
lous information into account reduces the effectiveness 
of use of many classical filtering methods. Optimum, 
quasioptimum and approximate algorithms for non- 
linear filtering are therefore examined for a non- 
Gaussian model of errors with anomalous and 
noninformative measurements applicable to evaluation 
of the parameters of spacecraft motion in the exoatmo- 
spheric flight segment. A comparative study of these 
filters shows how important it is that anomalous mea- 
surements be taken into account under real data pro- 
cessing conditions. Filters not taking into account the 
anomalous information in the sample substantially 
suffer in accuracy and stability. The use of a quasiop- 
timum filter is most acceptable because in accuracy it 1s 
close to optimum filters, is insensitive to the type of 
anomalous measurement and is more stable in compar- 
ison with robust filters. A quasioptimum filter also does 
not require a great input of computer time. The absence 
of anomalous measurements in the first filter operating 
cycles results in an increase in the accuracy of operation 
of all filters. When it is impossible to guarantee the 
absence of erroneous measurements in the first cycles of 
filter operation it is desirable that an optimum Bayes 
filter be used in the first cycles with subsequent 
switching to a quasioptimum filter. Figure 1; references: 
6 Russian. 


Adaptive Robust Control of Angular Motion of 
Space Vehicle Using Predictive Models 


957Q0013B Moscow KOSMICHESKIYE 
ISSLEDOVANIYA in Russian Vol 32, No 4-5, Jul-Oct 94 
(manuscript received 23 Apr 93) pp 13-21 


[Article by A. I. Vankov, Cosmonaut Training Center 
imeni Yu. A. Gagarin; UDC 629.191] 


[FBIS Abstract] Despite much previous work on prob- 
lems of control and identification of dynamic systems 
under indeterminacy conditions many difficulties 
remain which are related to the use of real-time optimum 
algorithms. In the event of three-dimensional maneuvers 
involving operation of many controlling mechanisms in 
the course of the identification process it 1s not always 
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possible to refine the parameters of the object rapidly 
since the “uncertainties” may mask one another in some 
trajectory segments. Moreover, modern identification 
algorithms are extremely difficult to apply at a real-time 
scale and the dimensionality of the space of parameters 
describing the control laws may attain high values, 
making difficult their optimization even in the case of 
precise identification. In addition, in a real-time control 
scheme the very “identification-reconfiguration-control 
scheme” must be made more specific by making use of 
all available computer resources, the quality control 
functional and ranges of uncertainties of the parameters. 
With these considerations taken into account, a model of 
adaptive control of the angular motion of a spacecraft 
with preunknown dynamic characteristics is proposed in 
which some of these difficulties are fully or partially 
eliminated. A predictive model of motion, whose param- 
eters are adjusted in the course of identification, is used 
for the synthesis of control and the results of the predic- 
tion are used in writing a control program and setting the 
time of its subsequent correction. The problem of recon- 
ciling of the requirements imposed with respect to iden- 
tification and control also is examined. The modeling 
results illustrate the possibility of performing three- 
dimensional maneuvering with maximum speed despite 
the considerable initial uncertainties. Figures 3; refer- 
ences 10: 5 Russian, 5 Western. 


Evaluating Tensor of Inertia of Mir Orbital 
Station From Measurements of Kinetic Moment of 
Gyrodynes 


957Q0013C Moscow KOSMICHESKIYE 
ISSLEDOVANIYA in Russian Vol 32, No 4-5, Jul-Oct 94 
(manuscript received 7 Jul 93) pp 22-42 


[Article by V. A. Sarychev, V. V. Sazonov. M. Yu. 
Belyayev, S. G. Zykov and Ye. Yu. Chebukova, Applied 
Mathematics Institute imeni M. V. Keldysh, Russian 
Academy of Sciences; UDC 65.012:629.198.3}] 


[FBIS Abstract] The results of evaluation of the tensor of 
inertia of the Mir orbital station are presented on the 
basis of measurements of the characteristic kinetic 
moment of a system of gyrodynes made while main- 
taining a constant orientation of the station in an inertial 
coordinate system. The measurement data were pro- 
cessed by the least squares method by means of inte- 
grating equations describing change in the kinetic 
moment of the gyrodynes under the influence of external 
perturbing factors in the course of maintaining a stipu- 
lated station orientation. Two processing methods were 
used: the measurement data are related to a single 
interval of maintenance of orientation, the tensor of 
inertia is considered diagonal and the differences in the 
diagonal components of this tensor are estimated; the 
measurement data are related to two or three intervals of 
maintenance of different orientations, the nondiagonal 
components of the tensor of inertia are evaluated and the 
differences of its diagonal components are estimated. 
Estimates obtained by the second method coincide quite 
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precisely with the a priori values of the evaluated param- 
eters found by computations (by summation for the 
elementary bodies making up the station). References: 
6 Russian. 


Attitude Control of Spacecraft by Solar Rudders 


957Q0013D Moscow KOSMICHESKIYE 
ISSLEDOVANIYA in Russian Vol 32, No 4-5, Jul-Oct 94 
(manuscript received 10 Jun 93) pp 68-75 


[Article by V. V. Sidorenko, Applied Mathematics Insti- 
tute imeni M. V. Keldysh, Russian Academy of Sciences; 
UDC 531.36] 


[FBIS Abstract] The possibility of using light pressure 
forces for control of the attitude of spacecraft in a 
heliocentric or high geocentric orbit is examined. A 
detailed study is made of the use of solar rudders— 
movable plates absorbing or reflecting radiation, cre- 
ating the necessary controlling moment and making it 
possible to bring a spacecraft from an arbitrary initial 
attitude into a solar orientation mode. The case of 
synthesis of ‘fast’ control is examined in which the 
angles of deflection of the rudders are determined by the 
momentary values of the phase variables describing 
spacecraft motion, thereby ensuring preliminary 
damping of an axisymmetric spacecraft with a solar 
stabilizer in a state of unordered rotation. In a nominal 
motion mode the longitudinal axis of the spacecraft must 
be oriented on the sun. The properties of solar rudders as 
the actuating elements of such a control system are 
described, followed by a discussion of the use of solar 
rudders for control of slightly perturbed Euler-Poinsot 
motion and reduction of a spacecraft from an arbitrary 
initial attitude to a uniaxial solar orientation mode by 
means of solar rudders. A full algorithm for the latter 
purpose is given: initial state - braking of rotation - 
intermediate state | - suppression of nutational oscilla- 
tions - intermediate state 2 - orientation of kinetic 
moment on sun - intermediate state 3 - braking of 
rotation - nominal state: uniaxial solar orientation. 
Figures 2; references 10: 7 Russian, 3 Western. 


Distribution of Man-Generated Litter in 
Circumterrestrial Space and Evaluation of Its 
Impact on Spacecraft 


957Q0013E Moscow KOSMICHESKIYE 
ISSLEDOVANIYA in Russian Vol 32, No 4-5, Jul-Oct 94 
(manuscript received 29 Apr 93) pp 76-82 


[Article by O. L. Pudovkin and Ye. B. Pryakhina; UDC 
532.132.3:525] 


[FBIS Abstract] Launches of different kinds of space 
vehicles are accompanied by an increase in the amount 
of litter (technogenic bodies) adrift in circumterrestrial 
orbits. There are now more than 7500 such bodies 
measuring more than 10 m and more than 20 000 
measuring 1-10 cm. Their annual increase by 6-12% may 
result in a real threat to spaceflight safety and puts in 
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doubt the possibility of implementing long-term 
programs. The sources of information on these techno- 
genic bodies must include surface- and space-based 
devices for the observation of circumterrestrial space, 
sensors mounted aboard vehicles (instrumental sources) 
and the results of simulation of technologic operations 
and destruction of space bodies (analytic sources). Ele- 
ments of a method for evaluating technogenic conditions 
and the results of simulation for bodies more than 5 mm 
in diameter are given. The greatest densities of techno- 
genic bodies up to 10° km were found at altitudes 
800-1000 and 1400-1500 km. The maximum probabili- 
ties during the year correspond to altitudes of about 900 
km and for spacecraft with a diameter 6 m are 10°. A 
prediction of possible impacts on spacecraft is made on 
the basis of these results. The probabilities of collision 
with technogenic bodies were computed for spacecraft 
measuring 2 and 30 m with inclinations from 30 to 90° at 
altitudes 300-4000 km as a function of latitude. Manage- 
ment and updating of a technogenic bodies (space litter) 
model and inventory will require the cooperative efforts 
of researchers at the international level, primarily for 
obtaining full initial data for modeling on the basis of a 
thorough analysis of fragment formation processes. 
Figure |; references: 4 Russian. 


Methods for On-Line Monitoring of Atmospheric 
Descent Trajectory of Multiply Reuseable 
Aerospace Vehicle 


957Q0013F Moscow KOSMICHESKIYE 
ISSLEDOVANIYA in Russian Vol 32, No 4-5, Jul-Oct 94 
(manuscript received 23 Nov 93) pp 102-111 


[Article by Yu. G. Sikharulidze, D. Yu. Mostovoy and B. 
I. Zhukov, Applied Mathematics Institute imeni M. 
Keldysh, Russian Academy of Sciences; UDC 
629.7:015.3] 


[FBIS Abstract] Methods for a priori and on-line predic- 
tion of the atmospheric descent trajectory of a multiply 
reuseable aerospace vehicle of the Buran type are exam- 
ined. A priori prediction includes computation of the 
nominal trajectory prior to the onset of descent and its 
refinement after a braking impulse. The developed on- 
line prediction methods make it possible to make several 
successive refined predictions in the descent segment 
40-20 km. Telemetric or ground tracking information or 
ground tracking information alone is used in this pro- 
cess. The regions of admissible maneuvering, which are 
constructed in advance using the proposed method, are 
used for checking the real descent trajectory at the 
indicated altitudes. A selected reference trajectory is 
predicted for the prelanding maneuvering segment 
because completely different problems are involved in 
the ranges 40-20 and 20-0 km. The reference trajectory is 
made more precise using telemetric and/or ground 
tracking information. The probability of the vehicle 
entering one of two course correction cylinders is com- 
puted. The automated descent control system is 
described, including information on the computers and 
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work stations employed. The on-line monitoring systet 
operates in an automatic mode and provides the ballis- 
tics specialist with highly valuable visual information, 
making possible a sound prediction of how the flight of 
the orbital ship will transpire in the range 40-0 km. 
Figures 6; references 2: | Russian, | Western. 


Modeling of Anthropogenic Effluent Discharge 
Into Upper Atmosphere 


957Q0013G Moscow KOSMICHESKIYE 
ISSLEDOVANIYA in Russian Vol 32, No 4-5, Jul-Oct 94 
(manuscript received 26 Aug 93) pp 130-141 


[Article by M. S. Vlasov and Ye. G. Slekenichs; Applied 
Geophysics Institute, Russian Committee on Hydrome- 
teorology and Environmental Monitoring, Obninsk 
Nuclear Energy Institute; UDC 551.510.53] 


[FBIS Abstract] Application of multicomponent diffusion 
theory in problems of upper atmosphere physics are exam- 
ined, specifically, the dynamics of a gas cloud injected into 
the upper atmosphere. A full three-dimensional model is 
described for use in studying the evolution of gas forma- 
tions of anthropogenic origin. The time-dependent con- 
centration distribution is calculated. The differences in its 
results from the results obtained when using a minor 
constituents model are discussed and the field of its 
applicability is defined. The influence of surges of molec- 
ular hydrogen on the state of the medium is described as an 
illustration. Allowance for the influence of gravity and the 
vertical stratification of medium parameters in the full 
diffusion description model reveals deformation of the 
entire artificial cloud, downward displacement of the point 
of maximum concentration of the impurity and a slowing 
of the decrease in impurity concentration. It is very 
important to use the full diffusion description when 
studying the influence of impurity surges on atmospheric 
composition because it makes it possible to describe the 
chemical interaction process from the moment of evening- 
out of the total pressure in the impurity-medium compo- 
nents mixture. In general the use of the full diffusion 
description is dependent on the composition of the 
injected gas, altitude reached by the surge and the require- 
ments imposed on simulation accuracy. The dependencies 
derived for different gases or different collision sections 
for atmospheric components and an impurity make is 
possible to select a full diffusion description or a minor 
impurity approximation for the modeling of artificial gas 
clouds in the upper atmosphere. Figures 6; references 9: 7 
Russian, 2 Western. 


Statistical Characteristics of ULF and VLF 
Electromagnetic Emissions in Upper Ionosphere 
and Magnetosphere Over Earthquake Foci 


957Q0013H Moscow KOSMICHESKIYE 
ISSLEDOVANIYA in Russian Vol 32, No 4-5, Jul-Oct 94 
(manuscript received 3 Jun 93) pp 150-155 


[Article by O. A. Mazhayeva and O. A. Molchanov, 
Earth Physics Institute imeni O. Yu. Shmidt, Russian 
Academy of Sciences; UDC 533.951] 


JPRS-UST-95-002 
13 January 1995 


[FBIS Abstract] The properties of ULF and VLF 
electromagnetic emissions in circumterrestrial plasma 
over earthquake preparation regions are discussed. 
Observations made from the Intercosmos-24 were used 
in studying the effect exerted on the upper ionosphere 
and magnetosphere by 28 quite strong low-latitude 
crustal earthquakes (focal depth not over 60 km) with 
a magnitude M > 5.2. The different types of low- 
latitude electromagnetic emissions are reviewed. ‘‘Seis- 
mogenic emission bursts’ were those with an 
amplitude exceeding the noise level by a factor not less 
than 2 and with a duration from 20 to 80 s. Periods 
with geomagnetic disturbance were not taken into 
account. The electromagnetic signals registered were in 
the frequency range 8 Hz-10 kHz. Results were sent to 
ground stations each day. Emission with a bipolar 
spectrum (dropping off in the ULF and VLF ranges) 
was discovered in the immediate neighborhood of the 
epicenter (A® = +/- 8°, AA = +/- 60°). Only VLF bursts 
were observed in the L-shell of an earthquake in the 
entire longitude range. The probability of observing 
seismoelectromagnetic emissions 1-2 days before a 
main tremor considerably exceeds the probability of 
their observation on subsequent days. It is shown that 
such emissions with a probability 92% have a seis- 
mogenic character. Figures 2; references 9: 7 Russian, 
2 Western. 


Analysis of Measurements of Ausorbed Doses on 
Outer Surface of Mir Station During June-July 1991 


957Q00131 Moscow KOSMICHESKIYE 
ISSLEDOVANIYA in Russian Vol 32, No 4-5, Jul-Oct 94 
(manuscript received 24 Jun 93) pp 170-177 


[Article by Yu. A. Akatov, V. A. Shurshakov, P. 
Schmidt, H. Schtroibel, T. Han and H. Hartmann, 
Biomedical Problems Institute; Radiation Protection 
Physics Institute, FRG; UDC 551.521.8] 


[FBIS Abstract] The results of measurements of the curve of 
attenuation of the absorbed dose made using thin thermolu- 
minescent detectors on the outer surface of the Mir station 
in June-July 1991 are given. This was during the period of 
existence of a new belt of trapped radiation supposedly 
appearing on 24 March 1991. It was found that behind 
thicknesses of shielding x < 0.03 g/cm? the dose intensity 
exceeded | Gy/day, which is consistent with computations 
made using model descriptions. The absorbed dose attenu- 
ation curve can be approximated with an accuracy no 
poorer than 10% by the dependence D,,,,(x) = Do exp (-x/Xp) 
when 0.005 < x < 0.3 g/cm’, where Dy = 1.6 Gy/day, x = 
0.065 g/cm’. Some methodological problems in the use of 
models of trapped radiation developed in the United States 
and in Russia are discussed. A comparison of the experi- 
mental data and calculations of the absorbed doses made on 
the basis of model descriptions of radiation conditions in 
circumterrestrial space revealed that the experimental data 
exceed the computed data by a factor of 2-3 when 0.03 < x 
< 0.3 g/cm? for the AE-8 model, with 0.05 < x < 0.15 
g/cm? for the Russian model, which may be caused by the 








This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 














JPRS-UST-95-002 
13 January 1995 


contribution of the “new” belt of quasitrapped particles not 
taken into account in existing models. Figures 3; references 
20: 10 Russian, 10 Western. 


Space Experiment With Deployment of Frameless 
Film Reflector D = 20 m (““Znamya-2”) 

957Q0013J Moscow KOSMICHESKIYE 
ISSLEDOVANIYA in Russian Vol 32, No 4-5, Jul-Oct 94 
(manuscript received 17 Mar 93) pp 186-193 


[Article by Yu. P. Semenov, V. N. Branets, Yu. I. 
Grigoryev, N. I. Zelenshchikov, V. A. Koshelev, V. M. 
Melnikov, V. N. Platonov, N. N. Sevastyanov and V. S. 
Syromyatnikov, Energiya Scientific Production Associa- 
tion; UDC 523.64] 


[FBIS Abstract] Stages in preparation for and implemen- 
tation of the ‘““Znamya-2"’ space experiment are 
described. A large frameless (without a supporting struc- 
ture) film reflector 20 m in diameter, formed by centrif- 
ugal forces, was deployed in orbit for the first time. The 
problems involved in the deployment of the reflector and 
its attitude control were solved. The fundamental design 
principles and computation methods used as a basis for 
designing the system were confirmed. TV and telemetric 
information revealed that the deployment of the 
reflector from a folded state occurred as predicted by 
computations; the engines of the Progress M control 
system engines were fired once for 2 s at the initial time 
of deployment, compensating the kinetic moment of the 
reflector and ensuring the stipulated ship orientation. 
During angular turns of the reflector the gyroscopic 
sensors of angular velocities mounted on the ship’s three 
axes indicated impact on the reflector from a return 
traveling wave with a period 40 s and an amplitude 1-3°, 
which coincided with the preliminary computed data. 
The experiment laid the basis for developing a funda- 
mentally new approach in constructing large film struc- 
tures for solving problems involved in power 
transmission, TV and radio communication, nighttime 
illumination of regions of the Earth by reflected sunlight, 
clearing of man-generated litter from space, interplane- 
tary flights with a solar sail and VLF and SLF antennas 
for studying the ionosphere. Figure 1. 


Interaction Between Jet of Electric Rocket 
Engines and Spacecraft Solar Cells 


957Q0013K Moscow KOSMICHESKIYE 
ISSLEDOVANIYA in Russian Vol 32, No 4-5, Jul-Oct 94 
(manuscript received 12 May 93) pp 194-201 


[Article by M. P. Burgasov, A. B. Nadiradze, A. A. 
Chirov, V.R. Zayavlin, V. A. Letin, Yu. M. Yermoshkin 
and G. D. Evenov, Moscow Aviation Institute imeni S. 
Ordzhonikidze, Kvant State Scientific Production Enter- 
prise and NPO Prikladnaya mekhanika, Krasnoyarsk; 
UDC 531.35:521.1] 


[FBIS Abstract] Different types of interaction between 
electric rocket engines and solar cells are examined in the 
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example of a spacecraft whose design and positioning of 
the electric rocket engine are characteristic of high-orbit 
communications vehicles. The electric rocket engines are 
stationary plasma engines. Two effects of the influence 
of electric rocket engines on a space vehicle are exam- 
ined: erosion of the protective glass covering panels of 
solar cells under the impact of high-energy particles of 
the electric rocket engines, resulting in a change in their 
transparency, and this means also the power output, and 
the appearance of induced perturbations of the space- 
craft during interaction between particles of the working 
medium of the electric rocket engine and the surfaces of 
the solar cells (the engine and panel surfaces are at a 
considerable distance from one another). The experi- 
mental research method is outlined and a quantitative 
description of these effects is given. A model is given 
which is used in computing the spraying of materials on 
the surface of the solar cells and the results of computa- 
tions of erosion of the glass protecting the solar cells are 
given. The perturbing forces arising during interaction 
between the electric rocket engine jet and the surfaces of 
the solar cells are analyzed. The results of the study 
dictate that attention be given to the need for taking 
these perturbations into account when designing space- 
craft. Figures 5; references: 3 Russian. 


Stability of Orientation System of Deformable 
Spacecraft With Nonlinear Correcting Device 


957Q0013L Moscow KOSMICHESKIYE 
ISSLEDOVANIYA in Russian Vol 32, No 4-5, Jul-Oct 94 
(manuscript received 16 Jun 93) pp 209-212 


[Article by G. Ya. Ledenev, Energiya Scientific Produc- 
tion Association; UDC 531.381] 


[FBIS Abstract] Continuing the research reported on in 
his early study (KOSMICHESKIYE ISSLEDOVANIYA, 
Vol 29, No 6, p 840, 1991), the author gives a more 
detailed analysis of the dynamics of the orientation 
system of a deformable spacecraft. If in the control 
process engines are fired with the frequency @,, the 
amplitude of elastic oscillations q, is dependent on the 
extent to which w, differs from the resonance frequency 
of oscillations w,. The amplitude q, attains maximum 
value with an equality or closeness of the w, and w, 
values. In the system described earlier resonance phe- 
nomena may arise only when a spacecraft is influenced 
by constant or slowly changing perturbations. But it also 
is necessary to consider the case when the spacecraft 1s 
acted upon by a perturbing moment creating an angular 
acceleration A, in which case a one-sided single-impulse 
cycle of oscillations with the period t, is formed. An 
equation is derived for the resonance appearance condi- 
tion and another for the onset of amplitude stabilization. 
Under the influence of perturbations it is shown that the 
amplitude of the elastic oscillations does not exceed q,,; 
q., attains a maximum value when A = 6/2. [& is the 
damping factor; € is angular acceleration accompanying 
engine firing.] New stability conditions are found which 
are less rigorous than those defined earlier. If the max- 
imum possible A value is a priori known, it is possible to 
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find the minimum up, value defining the accuracy of 
spacecraft orientation for stipulated c, § and w, values. 
The new conditions in many cases do not reduce orien- 
tation accuracy even with high values of full angular 
acceleration c. Figure 1; reference: | Russian. 


Mathematical Simulation of Deployment of Space 
Structures by Centrifugal Forces 


957Q0013M Moscow KOSMICHESKIYE 
ISSLEDOVANIYA in Russian Vol 32, No 4-5, Jul-Oct 94 
(manuscript received 26 Jan 93) pp 213-216 


[Article by V. A. Koshelev, V. M. Melnikov, S. Yu. 
Zaytsev and O. Yu. Krivolapova, Energiya Scientific 
Production Association; UDC 523.64] 


{[FBIS Abstract] The first experiment (“Znamya-2"’) with 
the space deployment of a very large film curtain without 
a supporting structure was carried out in February 1993. 
In an earlier study (Yu. N. Semenov, et al.,. KOSMICH. 
ISSLED., Vol 32, No 4-5, pp 186-193, this same number 
of the journal) the authors described the principal stages 
in preparing for and implementing the experiment and 
the advantages of film curtains without a supporting 
structure in comparison with those having such support. 
Mathematical simulation of the process of deployment 
of these structures, which are formed by centrifugal 
forces, was carried out but with particular application to 
the formation of a configured antenna. A central body, 
on which the coils on which the antenna is wound are 
placed, is driven into rotation, after which, under the 
influence of centrifugal forces, there is step-by-step 
deployment first of the outer and then the radial fila- 
ments. The mathematical simulation of the antenna 
deployment process is solved in two stages, which are 
described in detail. The considered configuration and 
the complex coordinate system employed are illustrated. 
The problem is formulated with the following assump- 
tions: system deployment occurs symmetrically relative 
to a central axis, the filaments are straight, relative 
movements occur in the plane perpendicular to the 
system axis of rotation and dissipation of system energy 
caused by deformation, friction and influence of 
ambient factors are neglected. A descriptive system of 
equations is derived which is used in obtaining a solu- 
tion by the fourth-order Runge-Kutta method. The same 
method can be used in solving the problem of deploy- 
ment of a film reflector. Figures 3; reference: | Russian. 


Analysis of Operation of Solar Cells on Low-Orbit 
Spacecraft 

957Q0013N Moscow KOSMICHESKIYE 
ISSLEDOVANIYA in Russian Vol 32, No 4-5, Jul-Oct 94 
(manuscript received 19 Feb 93) pp 216-218 


[Article by V. A. Letin and V. R. Zayavlin, Kvant State 
Scientific Production Enterprise Kvant; UDC 
§31.25:521.1] 


[FBIS Abstract] The performance of the panels of solar 
cells (SC) carried aboard the Cosmos-1870 during a 
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two-year period was analyzed. The panels were mounted 
on two wings symmetrically arranged relative to the 
flight direction. On each wing there were eight fixed and 
six hinged rectangular panels, steerable in clockwise and 
counterclockwise directions and fixable in five positions. 
Three different types of photocells (PC) were used: Si PC 
with two-sided sensitivity, violet Si PC with an n-p-p’ 
structure and PC based on heteroepitaxial GaAs, all 
covereu dy protective glass 0.17 mm thick. The current 
output of the SC varied as a function of illumination by 
solar radiation. The principal role in the degradation of 
SC is played by the temperature cycle and optical com- 
ponents. With a useful life of more than 7-10 years a 
significant contribution is made by physicochemical 
interactions between the oncoming flow of atomic 
oxygen and the SC surface. After 15 months of flight the 
degradation of the SC began to increase (from 4 to 8% 
annually), but for heteroepitaxial GaAs SC it was from 7 
to 14% due to periodic shading of the PC when one wing 
shades the other. Shading may result in overheating of 
the PC to a temperature of 180°C, which also causes an 
increase in degradation. During two years of use the 
degradation of two-sided silicon PC was 18%, whereas 
for a heteroepitaxial GaAs PC it was 26%. On an 
ordinary flight without shading the degradation of 
modern Si PC (including two-sided) in these orbits is 
3-4% annually. References 10: 9 Russian, | Western. 


Clearing of Near-Space From Space Debris Using 
Large Thin-Film Curtains Without Supporting 
Structure Formed by Centrifugal Forces 


957000130 Moscow KOSMICHESKIYE 
ISSLEDOVANIYA in Russian Vol 32, No 4-5, Jul-Oct 94 
(manuscript received 3 Mar 93) pp 218-220 


[Article by V. S. Syromyatnikov, V. A. Koshelev, V. M. 
Melnikov, S. Yu. Zaytsev and O. Yu. Krivolapova, 
Energiya Scientific Production Association, UDC 
523.64] 


[FBIS Abstract] The contamination of space by techno- 
logical particles, which is most serious at altitudes 1000 
and 1500 km, constitutes a dire threat to all space 
vehicles. In a geocentric orbit the maximum possible 
collision velocity is about 13.8 km/s; in elliptical orbits it 
may be up to 16 km/s. A space suit can be penetrated by 
a metal fragment 0.5 mm in diameter flying with a 
relative velocity of 10 km/s, whereas a fragment with a 
diameter of several centimeters is capable of damaging 
such a large station as the Mir. A large thin-film curtain 
(D = 100-1000 m) moving in orbit in such a way that the 
plane of the curtain is perpendicular to the velocity 
vector is an effective system for removing debris from 
orbit. The collision of debris particles and the curtain 
film results in effective pulverization of the particles to a 
safe size. These screens, having no supporting structure, 
are formed by centrifugal forces (are deployed by the 
forces arising due to rotation of structural elements 
about a central axis and after deployment continuing to 
rotate about the same axis during their entire lifetime). A 
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curtain of large size can be deployed due to the low cost. 
The requirements on accuracy for such a system are less 
rigorous than for similar systems such as a solar sail for 
low-thrust flights. Different variants of film surfaces 
have been proposed: continuous circular curtain, curtain 
of individual sectors connected along the periphery and 
curtain of individual ribbons. The design and experi- 
mental work suggest that the creation of a system for 
clearing space is already feasible in the immediate 
future. [This article supplements another by Yu. P. 
Semenov, et al. in this same issue of the journal, 
pp 186-193)]. References: 3 Russian. 


NASA Uses Full Capacity of Russian Training 
Center 


957Q0006A Moscow SEGODNY A in Russian 
13 Oct 94 p9 


[Article by Sergey Novikov: ‘““NASA Leaders Are Using 
100% of Cosmonaut Training Center. Astronauts 
Getting a Rough Idea About the Mir’’] 


[FBIS Translated Text] The program for flight of the 
American orbital stage (OS) Discovery under the STS-63 
program has been announced. A flight with a duration of 
8 days should take place in February 1995. During this 
flight plans call for approach to the Russian orbital 
station Mir, this preceding the first docking of the 
Shuttle with the Mir under the STS-71 program, 
intended for early June 1995. The Shuttle crew includes: 
James Wetherbee—commander, Eileen Collins—pilot 
and the specialists: Michael Foale, Bernard Harris, 
Janice Voss, and the Russian Vladimir Titov. On this 
expedition for the first time in the history of American 
shuttle flights the role of pilot has been assigned to a 
woman—Eileen Collins. The crew will include another 
woman—Janice Voss. 


During the course of the entire flight, technological and 
biomedical experiments will be carried out in the 
Spacelab laboratory. On the first day of the flight the 
crew will put a SPARTAN satellite into orbit; after two 
days, by means of a manipulator, it will be returned to 
the Discovery payload compartment. Then Bernard 
Harris and Janice Voss will take a spacewalk for 
checking out new equipment and instruments. 
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Finally, on the sixth day of flight the Shutile should 
approach the Mir station. First the Discovery will be 
oriented on the docking axis of the androgynous unit on 
the Kristall module and will approach to a distance of 
100 m. The subsequent approach must be made as 
precisely as possible. The crews of both the Mir and the 
Discovery will attentively check to see how the operation 
of the Shuttle engines influences the panels of solar cells 
and other station structural components. It is proposed 
that the approach be made to a distance of 30 m. But 
James Wetherbee intends to approach within 10 m of the 
Kristall. The crew will observe how clearly it 1s possible 
to see the docking unit and the target. Thereafter the 
Shuttle will make a flight around the Mir. Provision is 
made for a survey of movements of both vehicles using a 
special large-format camera in the ship's cargo bay. 


This summer the crew of the Discovery (STS-63) arrived 
at the Yu. Gagarin Cosmonaut Training Center where it 
carried out training sessions and exercises with Russian 
equipment. They were then followed to Russia by the 
crew of the orbital ship Atlantis (STS-71) for working out 
the scientific program for the five-day joint flight of the 
crews of the Shuttle and Mir. The makeup of the Atlantis 
crew will be: Robert Gibson—commander, Charles Pre- 
court—pilot, specialists—Bonnie Dunbar (now under- 
going training at the Cosmonaut Training Center under 
the EO-18 program), Ellen Baker, Gregory Harbaugh 
and the Russian cosmonauts Anatoliy Solovyev and 
Nikolay Budarin (EO-19 crew). On the Mir they will 
meet up with the commander Vladimir Dezhurov, ship's 
engineer Gennadiy Strekalov and astronaut researcher 
Norman Thagard. 


The ever-widening cooperation between Russia and the 
United States in the manned cosmonautics field has 
forced the Americans to introduce the assignment of an 
“NASA representative to the Yu. Gagarin Cosmonaut 
Training Center.” From March to the summer of this 
year the job was held by the astronaut Kenneth Cam- 
eron, now awaiting designation as commander of one of 
the Shuttles making ready for flight. He has been 
replaced by another astronaut, William Readdy. 


Most likely, taking advantage of the afforded opportu- 
nity, NASA has decided to “run” as many potential 
shuttle commanders through the Cosmonaut Training 
Center as possible. 
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Software Embodiment of Theory of Conditionally 
Optimal Filtering and Conditionally Optimum 
Control in Problems of Analysis and Synthesis of 
Linear Stochastic Controllable Systems 


957G0011A Moscow TEKHNICHESKAYA 
KIBERNETIKA in Russian No 4, Jul-Aug 94 
(manuscript received 7 Apr 93) pp 64-70 


[Article by S. M. Shatin, Military Air Engineering 
Academy imeni N. Ye. Zhukovskiy; UDC 62.505.5] 


[FBIS Abstract] Algorithms and speciai programs were 
written for solving problems in the analysis and synthesis of 
controllable systems described by linear stochastic differen- 
tial equations. The application of these programs. written in 
the form of a dialogue with the user. frees researchers from 
manual work on the writing and closure of the equations for 
the moments of the components of a vector of state of 
virtually any dimensionality. Emphasis 1s on organization of 
solution of analysis and synthesis problems for linear sto- 
chastic controllable systems in LCOFC (Linear Conditionally 
Optimal Filtering and Control) programs written in 
PASCAL. These programs make it possible to automate the 
Principal stages in solution of problems in the analysis of 
processes in a stochastic controllable system or in the syn- 
thesis of a conditionally optimal filter and contro! law in the 
indicated system: writing and closure of the key equations for 
the moments of the components of the vector of state; writing 
of formulas for computing coefficients determining the struc- 
tures of a conditionally optimal filter and control law; solu- 
tion of a key system of equations relative to the moments of 
the vector of state by the fourth-order Runge-Kutta method. 
The programs are oriented on massive computations: solu- 
tion of !arge series of problems in the analysis or synthesis of 
virtually any dimensionality n of the Y vector of state in the 
system. The specific value of the n parameter with which the 
programs can be used is dependent only on computer 
memory volume. An example is given of the use of this 
program package for solving the problem of optimizing 
control of the approach of two bodies on a piane. Figures 4; 
references: 6 Russian. 


Adaptive Control of Dynamic Systems Based on 
Inverse Problems in Dynamics 


957G0011B Moscow TEKHNICHESKAYA 
KIBERNETIKA in Russian No 4, Jul-Aug 94 
(manuscript received 15 Oct 93) pp 115-124 


[Article by V. P. Kharkov, Military Air Engineering 
Academy imeni N. Ye. Zhukovskiy; UDC 62.50] 


[FBIS Abstract] Various approaches have been proposed for 
integrating identification and control processes. but all require 
solution of a complex boundary-value problem in real time. 
Moreover, the purpose of control has usually been defined by a 
quality functional written in one of the traditional forms or 
their variations. However, there are a number of practical 
problems when the purpose of control is not fully defined by a 
single integral function. Such problems include those which are 
characterized by the presence of limitations in the form of 
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equalities or inequalities on the components of the vector of 
‘tate. A solution of these problems can be found by using the 
concept of inverse problems in dynamics. A method is therefore 
described for the synthesis of adaptive control which makes it 
possible to take into account additional cunstraints on the 
vector of state. It is assumed that the operator of the model of 
the object is known and 1s described by ordinary differential 
equations. The a priori uncertainty in knowledge of parameters 
of the object is compensated for by adaptation of the control 
law, synthesized by the methods of generalized inverse prob- 
lems in dynamics. The basic adaptation algorithms are written 
on the basis of the second Lyapunov theorem. The search for 
optimum control is solved in two stages. In the first stage 
control is synthesized in the form of a parametric function of 
the vectors of state on the assumption that the vector of 
parameters is known precisely. The second stage 1s related to 
adaptation of the control law both to changes in the properties 
of the object and changes in ambient conditions. This approach 
also affords possibilities for increasing the stability of adapta- 
tion processes for problems in the control of nonlinear systems. 
Figures 5: references: 9 Russian. 


Principles of Theory of Platformless 
Accelerometer-Type Inertial Systems 
957G0011C Moscow TEKHNICHESKAYA 
KIBERNETIKA in Russian No 4, Jul-Aug 94 
(manuscript received 2 Dec 93) pp 135-146 


[Article by A. A. Krasovskiy, Military Air Engineering 
Academy imeni N. Ye. Zhukovskiy; UDC 531.7] 


[FBIS Abstract] Continuing progress in development of 
inertial navigation systems (INS) requires that there be a 
uniform coordinate base not subject to the influence of 
aeroelasticity and other factors. A natural means for 
achieving such a base may be microminiaturized INS. but 
platform-type INS are high in cost and do not allow micro- 
miniaturization and use of complex solid state technology. 
Platformless INS with annular laser gyroscopes also are 
quite costly and have unfavorable size and mass parameters. 
Fiber-optic gyroscopes are still inadequately precise and are 
far from microminiaturization. As an alternative the most 
promising way to construct microminiaturized platformless 
INS is to develop gyroscope-free accelerometer-type inertial 
systems using solid state components. Microminiaturiza- 
tion and solid state technology in construction of platform- 
less accelerometer-type inertial systems open the way for 
broad potential spheres of application of such systems. The 
physical principles of a direct-action quartz accelerometer 
with low dissipation and an optron (optical isolation ampli- 
fier) laser interferometer-tvpe converter are examined. The 
question of the optimum positioning of the accelerometers 
remains open. The algorithmic support for the system is 
divided into algorithms for the primary processing of accel- 
erometer signals and methods for solving the equations for 
direction cosines and velocities in coupled and terrestrial 
coordinate systems. An analytic solution of the spiral pre- 
diction type, with the extrapolation of quantization at the 
primary level, allowing a considerable highly accurate 
micronavigation reading interval. is recommended for the 
second level. Figures 4: references: 11 Russian. 
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Methods for Evaluating Efficiency of Flightcraft 
Route Navigation 

9S7G0011ID Moscow TEKHNICHESKAYA 
KIBERNETIKA in Russian No 4, Jul-Aug 94 
(manuscript received 3 Nov 93) pp 147-156 


[Article by G. F. Molokanov; UDC 527.629.7] 


[FBIS Abstract] The principal criteria currently used in evalu- 
ating the efficiency of aircraft route navigation are reviewed and 
the need for modifying a number of predictive and operational 
procedures 15 stressed. The current criteria are used as a basis 
for seeking a method for evaluating the efficiency of route 
navigation as a controllable process transpiring in time and 
space. This process is likened to the functioning of an ergo- 
nomic system which includes flight conditions, capabilities of 
navigation equipment and the people using it. Such a control- 
lable process must be characterized by parameters corre- 
sponding to its normal course. but at times these parameters 
may assume extremal values. It 1s therefore desirable that the 
evaluation of navigation efficiency be based on two methods 
which mutually supplement one another. The basis for the first 
method 1s the correlation theory of normal stationary random 
processes. The second method uses the statistics of extremal 
values, applicable when there is basis for suspecting large 
Navigation errors and actions must be taken to prevent negative 
consequences. The trajectory of movement of a flightcraft 1s 
therefore regarded as a random function and navigation as the 
functioning of a controllable ergonomic system whose efficiency 
can be evaluated by such a un:versal test as the probability of 
performing the formulated task with the required quality. This 
test is identically correct for lateral. vertical and longitudinal 
channels of flightcraft movement along a stipulated route. It 
also is suited for both the normal course of the flight process and 
when there are extremal deviations of flightcraft from this 
trayectors. The method for the synthesis of particular evalua- 
tions, based on the used models, makes it possible to give an 
overall evaluation of the efficiency of route navigation under 
any flight cond:tions when using different methods for solving 
navigation problems. Figures 3; references: 10 Russian. 


New Structures of Algorithms for Damping 
Short-Period Aircraft Oscillations 
957G0011TE Moscow TEKHNICHIESKAYA 
KIBERNETIKA in Russian No 4, Jul-Aug 94 
(manuscript received 7 Dec 93) pp 157-182 


[Article by P. ID. Krutko, Moscow State Technical 
University; UDC 629.7.015] 


{FBIS Abstract] Algorithms for the damping of short-period 
aircraft oscillations are synthesized on the basis of solution of 
problems involving minimizing of the functionals 
- characteriz‘ng the energy of motion in the neighborhood of 
the phase trajectories of standard models. Problems related to 
the damping of motion with respect to yawing, pitching and 
banking are examined. It was found that depending on the 
type of feedback in the rudder system, a damping circuit can 
be devised on the basis of the proposed analytic equations. 
Although these algorithms were synthesized using models not 
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taking the inertia of rudder mechanisms into account, even 
with a moderate level of amplification in the damping circuits 
the synthesized algorithms ensure a rigorous maintenance of 
the dynamic characteristics of aircraft stability and control- 
lability when there is a change 1n flight modes, including ina 
case when the inertia of the rudder mechanisms 1s character- 
ized by time constants comparable to the half-period of the 
damped oscillations. These synthesized damping algorithms 
of the proposed nontraditional structure impart to “‘aircraft- 
damper” systems the natural properties of adaptivity, that is, 
a weak sensitivity to change in the parameters and structure 
of the mathematical models from which they are synthesized. 
The use of such algorithms therefore precludes the need for 
adjusting the parameters of automatic damping mechanisms 
with a change in flight mode. It is important to develop this 
approach for solution of other flight control problems. This 
article constitutes a further development of earlier studies by 
the author (VESTN. MGTU. PRIBOROSTROYENIYE. No 
2, 1992; DOKL. AN, Vol 329, No 2. 1993). Figures 6; 
references: 15 Russian. 


Construction of Adaptive Image Processing 
Computers 


957G0012A Moscow AVIOMATIKA 1 
TELEMEKHANIKA in Russian No '0 Oct 94 
(manuscript received 22 Dec 93) pp 169-175 


[Article by G. T. Artamonov, doctor of technical sci- 
ences, and V. L. Perzhu. candidate of technical sciences, 
Moscow Aviation Institute; UDC 681.3:621.397.331] 


[FBIS Abstract] A principle was developed for building 
computers of a new class oriented on image processing 
which presupposes a flexible redistribution of computer 
resources and reorganization of computation processes as a 
function of a number of characteristics of the initial images, 
such as complexity, scale and displacement. These qualities 
and capabilities are absent in existing computers. This 
principle makes it possible to construct high-speed, highly 
accurate adaptive image processing computers and special 
processors. Their architectural organization is controlled by 
the parameters of the initial images and their functioning ts 
based on the extraction of the rigorously necessary volume 
of information from the initial image and subsequent pro- 
cessing of the strictly necessary amount of data. The design 
of an optoelectronic processor for evaluating image com- 
plexity based on computation of the maximum frequencies 
of the Fourier spectrum of the image and allowance for its 
form was developed. An estimate was made of the necessary 
humber of quantization elements of the initial images 
subject to input and processing in such computers; this 
involves procedures making allowance for the complexity of 
the images and possible changes in scales and displace- 
ments. The efficiency of the approach is demonstrated in 
the example of construction of an adaptive adjustable 
matrix image processing computer. The speed of such a 
system substantially exceeds the speed of any known matrix 
computer system, which makes possible a substantial reduc- 
tion in image processing time. Figures 7; references 8: 6 
Russian, 2 Western. 
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A Study of Epitaxial GaAs Structures by Method 
of Acoustic Modulation of Light Reflection 
957KO013A St. Petersburg FIZIKA 1 TEKHNIKA 
POLUPROVODNIKOV in Russian No 7, 

Jul 94 pp 1149-1154 


[Article by O. A. Korotchenkov. Kiev State University, 
Ukraine] 


{[FBIS Abstract] Spectra of acoustically modulated light 
reflection from undoped epitaxial GaAs films, con- 
taining Si and Ti were recorded and spikes were also 
detected of acoustically modulated reflections at 1427- 
1407 eV and near 2.9 eV. These spikes correspond to the 
electron junctions at critical point M, and M, of the 
GaAs zone system and are also shifted 35-40 meV below 
the edge of the fundamental absorption, corresponding 
to the level of small point centers. It 1s assumed that the 
inteusive lines in the acoustically modulated reflection 
spectra at 1.35 1.37 eV are related to imperfection of the 
GaAs structure near interface between tne substrate and 
the epitaxial film. Feasibility 1s demonstrated of using 
the recorded spectra of the acoustically modulated 
reflection for studying the energy parameters of a crystal 
zone structure; for observing small defect layers and for 
quality control of growing epitaxial films on a substrate. 
Figures 3, references 15: 7 Russian, 8 Western 


6H-SiC Field Effect Transistor: the n-Channel 
Conductance as a Function of Temperature 
957K0013B St. Petersburg FIZIKA 1 TEKHNIKA 
POLUPROVODNIKOV in Russian No 7, 

Jul 94 pp 1161-1171 


{Article by P. A. Ivanov, RAS Physics and Engineering 
Institute] 


[FBIS Abstract] Conductance as a function of tempera- 
ture of the epitaxial n-channel 6H-SiC FET with the 
p-n-gate perpendicular to the hexagonal axis of the C 
crystal was examined in the 160-680 K temperature 
range. The transistor channel was doped by nitrogen to a 
concentration (N,-N,) =4.0x1017cm"*, with a compen- 
sation level of about 0.1. The specific conductance of the 
o channel is uniformly distributed along the conducting 
section. With increased temperature it increases non- 
monotonically, and has a maximum at about room 
temperature. Analysis of the specific conductance as a 
function of temperature demonstrated that with 
increased temperature, the concentration of free elec- 
trons in the 160-520 K range ts increased due to 1oniza- 
tion of the donors, and remains unchanged thereafter. It 
follows that the specific conductance is maximum with 
an incomplete ionization of the non-compensated 
donors; the drift mobility of the electrons decreases with 
increased temperature over the entire 160-680 K tem- 
perature range. Figures 8, references 18: 9 Russian, 9 
Western. 
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Charging Properties of the Al-SiO,-n-6H-SiC 
((0001)Si) MOS Structure 

957K0013C St. Petersburg FIZIKA 1 TEKHNIKA 
POLUPROVODNIKOV in Russian No 7, 

Jul 94 pp 1172-1179 


[Article by P. A. Ivanov, A. O. Konstantinov, V. N. 
Panteleyev, T. P. Samsonova, V. Ye. Chelnokov. RAS 
Physics and Engineering Institute St. Petersburg Russia] 


[FBIS Abstract} Charging properties of an n-6H-SiC 
MOS structure were examined at room temperature. A 
30 nm thick dielectric was grown by thermal oxidation of 
an epitaxial 6H-SiC with (0001)Si orientation (concen- 
tration of the non-compensated donors 2.8x10'°cm ‘) in 
a dry oxygen environment with addition of trichloroet- 
hylene vapor. The oxide breakdown voltage. measured 
during the electron accumulation mode. was 25 V, and 
the breakdown field intensity was 8x10° V/cm. In the 
deep non-equilibrium depletion mode. the MOS struc- 
tures can endure voltages up to 300-350 V. This testifies 
to an extremely low rate of forming a layer with an 
inverse hole conductivity at the Si0,/SiC junction. Low- 
signal complex conductivity of the MOS structure was 
analyzed at frequencies of | kHz and | MH~z. An 
exponential energy density distribution of the surface 
states was detected within the 6H-SiC prohibited band, 
near the conductivity band. The integral density of states 
is N,= 2x10''cm?, the surface charge density in oxide is 
N= 10''cm?. The surface traps with levels near the 
conductivity bands are classified as the acceptor-like 
traps. (The electron capture cross section 1s 10-18cm_’). 
Figures 4, references 11: Russian 4, Western 7. 


Photo-Induced Shift of the Space Charge Region 
in GaAs p-i-n Structures 


957K0013D St. Petersburg FIZIKA 1 TEKHNIKA 
POLUPROVODNIKOV itn Russian No 7, 
Jul 94 pp 1180-1191 


[Article by A. V. Ilinskiy, A. B. Kutsenko, M. B. Melnikov, 
RAS Physics and Engineering Institute St. Petersburg 
Russia] 


{[FBIS Abstract] An optical method for studying the 
electrical field distribution employing the Franz7-Keldysh 
effect was used to qualitatively examine the phenom- 
enon of additional photoexcitation on the steady-state 
field distribution in a weakly doped GaAs p-i-n structure 
with application of a reverse bias. Boundaries ot the P’, 
p’,i,n°-layers were determined, and an analysis was 
made of the nature of the field shielding at different 
stages of this process in different layers of the structure at 
a high reverse bias. It was demonstrated that the photo 
excitation causes shifting of the equilibrium point of 
negative and positive charges, localized on impurities 
because the negative charge of the acceptors is reduced 
due to electron transition from the acceptor level to the 
conduction band. The theoretical model includes gener- 
ation and drift in the electric field, and also the reverse 
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capture of free carriers to the impurity levels; it takes into 
account the fact that the steady-state current is the current 
due to generation of electron-hole pairs in the space-charge 
region. Figures 4, references 11: 10 Russian, | Western. 


Low-Voltage Current Instability in Long 
AlGaAs/GaAs Samples Under Impact of Pulsed 
and Microwave Fields 


957KO0I3E St. Petersburg FIZIKA | TEKHNIKA 
POLUPROVODNIKOV in Russian No 7, 
Jul 94 pp 1199-1204 


[Article by V. |. Borisov, S. G. Dmitriyev, V. Ye. 
Lyubchenko, B. K. Medvedev, V. G. Mokerov, K. I. 
Spiridonov, RAS Institute of Radio Engineering and 
Electronics, Fryazino, Russia] 


[FBIS Abstract] A comparative analysis of pulsed and 
microwave volt-ampere characteristic of long (up to 5 
mm) samples of selectively doped Al, »>;Gap 7,As/GaAs 
heterostructures was conducted in a 77-300 K tempera- 
ture range for the purpose of understanding the nature of 
transient processes and the high frequency current insta- 
bility. A pulsed microwave source of radiation at 36 
GHz, 80 ns pulse width and 300 Hz pulse repetition rate 
was used for the measurements. It was demonstrated 
that a fast (=10 ns) reversible switching of the system 
into a nonuniform state with a higher resistance precedes 
the generation of oscillations, observed in a narrow 
temperature range near T=200 K. A perceptible decrease 
of current was recorded after the impact of microwave 
pulses even at small values of the microwave field, 
107-10*° V/cm, depending on temperature. It was also 
demonstrated that the long-lasting part of the current 
recovery process after the impact of microwave pulse 
exhibits an activation character with energy of about 30 
meV. Figures 2, references 12: 2 Russian, 10 Western. 


Temperature Effects on Photo-Luminescence of the 
In,Ga,_,As/GaAs Structure With Quantum Wells 


957KO0OI3F St. Petersburg FIZIKA 1 TEKHNIKA 
POLUPROVODNIKOV in Russian No 7, 
Jul 94 pp 1211-1218 


[Article by M. V. Karachevtseva, A. S. Ignatyev, 
V. G. Mokerov, G. Z. Nemtsev, V. A. Strakhov, N. G. 
Yaremenko, RAS Institute of Radio Engineering and 
Electronics, Fryazino, Russia] 


{[FBIS Abstract] Temperature effects on photolumines- 
cence of the In, ,,Ga,)g7As/GaAs structures with 
quantum wells, obtained by the molecular-beam epitaxy 
method were examined in this paper. Relationship 
between the photoluminescence intensity and the exci- 
tation level at different temperatures indicates exciton 


ELECTRONICS 15 


recombination at T< 20 K and the free carrier recom- 
bination at T>50 K. Extinction of the photolumines- 
cence in the 15-50 K temperature range results from 
activisation processes with 6.4 and 5.7 meV activisation 
energies for 37 and 63 A wide wells, respectively. Tem- 
perature relationships of the prohibited zone width of 
unstrained In, ,;Gao g7As solid solution were obtained 
from energy positions of the photoluminescence peaks 
for different temperatures and the feasibility of approx- 
imating this relationship by the Varshni function was 
demonstrated. Graphs of the photoluminescence tem- 
perature relationship are provided. Figures 8, references 
11; 3 Russian, 8 Western. 


The Features of Hot Photo-Luminescence in an 
Asymmetric Quantum Well 


957K0013G St. Petersburg FIZIKA 1 TEKHNIKA 
POLUPROVODNIKOV in Russian No 7, 
Jul 94 pp 1243-1248 


{Article by A. Yu. Dobin, V. I. Perel, RAS Physics and 
Engineering Institute, St. Petersburg, Russia] 


[FBIS Abstract] It is demonstrated that a new type of 
correlation between spin and electron pulses is produced 
in an asymmetric quantum well with photoexcitation. 
This correlation is not related to the circular polarization 
of the excitation light; it occurs with excitation by a 
non-polarized light and is manifested in a full intensity 
of luminescence. Even with excitation by a non- 
polarized light, the average electron spin turns out to be 
non-zero and is directed perpendicular to the electron 
quasi-pulse in the plane of the well. The longitudinal 
magnetic field destroys this correlation, which affects the 
intensity of hot luminescence. Figure |, references 6: 4 
Russian, 2 Western. 


The Line Shape Theory and Anisotropy of Linear 
Polarization of the Hot Photoluminescence in 
p-GaAs 


957K0013H St. Petersburg FIZIKA | TEKHNIKA 
POLUPROVODNIKOV in Russian No 7, 
Jul 94 pp 1268-1277 


[Article by I. A. Merkulov, A. V. Rodina, RAS Physics 
and Engineering Institute, St. Petersburg, Russia] 


{[FBIS Abstract] A theoretical study on the relationship 
of the line shape and degree of linear polarization of hot 
photoluminescence in GaAs-type crystals as a function 
of the excitation light energy was performed and the 
results are described. Analytical expressions are obtained 
for the hot photoluminescence line shape as well as for 
distribution of the degree of linear polarization along the 
line. Numerical coefficients, which depend on the energy 
of the excitation light are determined. Figures 4, table 1, 
references 12; 3 Russian, 9 Western. 
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Silicon Carbide Thyristors: Some of Their Features 
and Estimates of the Possible Parameters 


957K00131 St. Petersburg FIZIKA 1 TEKHNIKA 
POLUPROVODNIKOV in Russian No 7, 
Jul 94 pp 1287-1292 


[Article by A. N. Andreyev, F. M. Snegov, A. M. Strel- 
chuk, V. Ye Chelnokov, RAS Physics and Engineering 
Institute, St. Petersburg, Russia] 


{[FBIS Abstract] Features of silicon carbide thyristors are 
examined. Estimates of the breakover and holding cur- 
rent, and voltages are made for 6H-SiC thyristors. It is 
pointed out that difficulties in developing bipolar instru- 
ments based on silicon carbide are related to the small 
life-tsme and small diffusion length of the minority 
charge carriers. Therefore. when manufacturing the SiC 
thyristors for maximum voltages their base thickness as 
well as the doping level must be accurately regulated. If 
the condition of matching the diffusion length of 
minority charge carriers and the base width are 
observed, the development of carbide-silicon thyristors 
for 500-700 V switching voltages is possible with the 
contemporary level of technology. Strong shunting of the 
thyristor’s emitter junctions at the expense of recombi- 
nation currents in the space charge layer will result in a 
sufficiently high current density. Figure |, references 12: 
5 Russian, 7 Western. 


Deep Centers Caused by Ge Atoms in Double 
AlGaAs Heterostructures 

957KOOISA St. Petersburg FIZIKA 1 TEKHNIKA 
POLUPROVODNIKOV in Russian No 8, Aug 94 
(manuscript received 11 Sep 92) pp 1297-1304 


[Article by V. I. Gnatenko and T. V. Torchinskaya, 
Semiconductors Institute, Ukrainian Academy of 
Sciences, Kiev; UDC 621.315.592] 


[FBIS Abstract] The formation of deep centers in GaAs 
and AlGaAs layers has been inadequately studied, espe- 
cially with high levels of their doping. A study was 
therefore made of double heterostructures based on 
Al,Ga,_.As in which the active p-layer (0 < x < 0.05) 
was doped with germanium. In the active layer the 
DLTS method was used in detecting nonemissive hole 
traps of two types (E, + 0.26 eV and E, + 0.34 eV), one 
of which has a complex nature. There is a proportional 
dependence of the concentration of the detected traps on 
the concentration of small acceptors (of germanium). In 
addition, in the electroluminescence spectrum, besides 
the principal emission band (hv = 1.51-1.55 eV at T = 77 
K) there was a secondary emission band (hv = 0.80-0.85 
eV at T = 77 K) caused by deep donor-small acceptor 
transitions. There are four types of centers whose con- 
centration increases with an increase in the concentra- 
tion of the doping germanium. One luminescence center 
is a donor-acceptor pair containing a small Ge,, 
acceptor and a deep donor, evidently As,,,. Three other 
centers also are present, being traps for the principal 


JPRS-UST-95-002 
13 January 1995 


carriers (holes); in the lattice these are nonemissive 
recombination centers and evidently are complexes 
containing Ge atoms. Figures 6; references 11: 5 Rus- 
sian, 6 Western. 


Optical and Electric Properties of a-Si, .C,:H 
Layers Promising for Electrophotographic 
Applications 


957KO0ISB St. Petersburg FIZIKA 1 TEKUNIKA 
POLUPROVODNIKOV in Russian No 8, Aug 94 
(manuscript received 24 Nov 93) pp 1310-1321 


[Article by V. Kh. Kudoyarova, Ye. I. Terukov, 
I. N. Trapeznikova, G. N. Violina, N. V. Yelkina and 
R. A. Kavalyauskas, Physical Technical Institute imeni 
A. F. loffe, Russian Academy of Sciences, St. Petersburg] 


[FBIS Abstract] A study was made of the optical, struc- 
tural and electric properties of layers of amorphous 
hydrogenized silicon carbide a-Si, .C,:H. Research was 
carried out on the influence of the composition of gas 
mixtures and substrate temperatures on the electrophys- 
ical properties of these films. The studied range of 
compositions corresponded to 0 < x < 0.5. The studied 
material was prepared from CH, + SiH, + Ar/H, mix- 
tures with substrate temperatures 230 and 250° respec- 
tively in the plasma of a high-frequency glow discharge. 
These solid solutions were studied for the purpose of 
their use in electrophotography. Dilution of the mixture 
by hydrogen makes it possible to obtain a change in the 
electrophysical properties of the layers. Using such a 
mixture it 1s possible to obtain compositions having 
good optoelectronic characteristics and a high dark con- 
ductivity, meeting the requirements for charge transfer 
layers. Use of an undiluted mixture makes it possible to 
obtain compositions satisfying the requirements for pas- 
sivating and blocking layers. It is therefore shown that 
amorphous hydrogenized silicon carbide can be used in 
multilayer electrophotographic layers as a blocking layer, 
passivating layer and a charge transfer layer. The modes 
for obtaining a-Si, ,C,:H for each of the layers are 
optimized and an instrumental (practical) embodiment 
of the results is realized, that is, electrophotagraphic 
prints are obtained. Figures 9: references 24: 4 Russian, 
20 Western. 


Study of InGaAs/GaAs (100) Heterostructure by 
High-Resolution X-Ray Diffractometry Method 
957KO0ISC St. Petersburg FIZIKA 1 TEKUNIKA 
POLUPROVODNIKOV in Russian No 8, Aug 94 
(manuscript received 26 May 93) pp 1346-1353 


[Article by R. M. Imamov, A. A. Lomov, V. P. Siro- 
chenko, A. S. Ignatyev, V. G. Mokerov, G. Z. Nemtsev 
and Yu. V. Fedorov, Crystallography Institute, Russian 
Academy of Sciences, Moscow] 


[FBIS Abstract] An X-ray diffraction study was made of 
a heterostructure grown by the molecular ray epitaxy 
method using a French MBE-1000 Riber apparatus. An 








This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 











JPRS-UST-95-002 
13 January 1995 


undoped GaAs buffer layer 0.6 um thick was first grown 
on a semi-isolating GaAs (100) substrate with a disori- 
entation 3° and then on an undoped In,Ga, _,As layer 20 
nm thick. The GaAs layer was grown with a substrate 
temperature 620°C, but the In,Ga, _,As layer at 520°C. 
The substrate temperature was changed in an arsenic 
atmosphere. The three-crystal registry method was used. 
The asymptotic Bragg diffraction method employed was 
used not only in establishing the presence of a submicron 
(thickness 200 A) In,Ga, _,As film on a GaAs (100) 
substrate. but also to determine its composition and 
degree of amorphization. The unique possibilities of the 
method are convincirgly demonstrated by the detection 
of a very thin transition layer at the film-substrate 
boundary. The parameters of this layer were estimated 
and it was found that its appearance is related to 
inadequate surface smoothness of the GaAs buffer layer 
on which the solid solution was grown. Figures 5; refer- 
ences 12: 2 Russian, 10 Western. 


Model for Describing Interaction Between 
Electron Waves and Heteroboundaries in 
GaAs/ AlAs (0.01) 

957KO0ISD St. Petersburg FIZIKA 1 TEKHNIKA 
POLUPROVWODNIKOV in Russian No 8, Aug 94 
(manuscript received 16 Dec 93) pp 1393-1402 


[Article by S. N. Grinyayev. G. F. Karavayev and V. N. 
Chernyshov, Siberian Physical Technical Institute imeni 
V. D. Kuznetsov] 


{[FBIS Abstract] Although the problem of describing 
electron scattering at the GaAs/Al,Ga,_,As (001) heter- 
oboundary has been well studied. there is still no simple 
model adequately describing this scattering. especially 
IX scattering processes. A three-valley model of a GaAs/ 
AlAs heterostructure suitable for adequate description of 
electron processes near the heteroboundary was devel- 
oped on the basis of the results of multiband computa- 
tion of J,, matched matrices (i,j are the numbers of the 
valleys) at the GaAs/AIAs (001) heteroboundary and the 
coefficients of transmission through a two-barrier GaAs/ 
AlAs(4a)/GaAs(8a)/AlAs(4a)/GaAs structure (a is the 
lattice constant) using the pseudopotential method. In 
this model in the J,, matrix allowance was made for the 
most important elements corresponding to the interac- 
tion of states transpiring from the T,, X, and X, valleys 
of the lower conduction band. The wave functions of 
electrons in the GaAs and AIAs layers were approxi- 
mated in a limited base of states corresponding to the 
extrema of the conduction and valence bands. Para- 
metric expressions are derived for the J,, matrix elements 
which conserve all the special features of their depen- 
dence on the energy characteristic for precise expres- 
sions. Figures 3; references 11: 3 Russian, 8 Western. 
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Influence of Precipitation Conditions oi: Process 
of Formation of (In,Ga)As Quantum Clusters in 
GaAs Matrix 


957KOOISE St. Petersburg FIZIKA 1 TEKHNIKA 
POLUPROVODNIKOV in Russian No 8, Aug 94 
(manuscript received § Mar 94) pp 1439-1444 


[Article by A. Yu. Yegorov, A. Ye. Zhukov, P. S. 
Kopyev. N. N. Ledentsov, M. V. Maksimov and V. M. 
Ustinov, Physical Technical Institute imeni A. F. Ioffe, 
Russian Academy of Sciences. St. Petersburg] 


{[FBIS Abstract} Under definite conditions of growth by 
the molecular beam epitaxy method there is transforma- 
tion of an elastically stressed (In,Ga)As layer precipitated 
onto a GaAs (100) substrate into a great number of 
three-dime..sional nuclei. By making use of this effect it 
was possible to obtain (In,Ga)As clusters in a three- 
dimensional GaAs matrix which can be regarded as a great 
number of quantum points. This is possible when the 
precipitated material attains a certain thickness. depen- 
dent on mean composition and temperature. An increase 
in In content in the precipitated layer reduces the thickness 
for the formation of clusters. A decrease in growth temper- 
ature impedes the transformation process. It was found 
that substrate temperature. In/Ga ratio and mean thick- 
ness of the precipitated material exert an influence on the 
process of formation of clusters and on their optical 
properties. Laser generation was observed for the first time 
with injection pumping using the great number of 
quantum points obtained directly in the course of epitaxial 
growth of structures as the active medium. The observed 
structures exhibit a high intensity of luminescence and are 
promising for use in optoelectronic instruments. Figures 3; 
references: 3 Russian, 3 Western. 


Study of Annealing of Radiation-Induced Defects 
in n-SiC(6H) Irradiated by Thermal Neutrons 


957KOOISF St. Petersburg FIZIKA I TEKHNIKA 
POLUPROVODNIKOV in Russian No 8, Aug 94 
(manuscript received 27 Jul 93) pp 1455-1459 


[Article by A. G. Atabayev, M. S. Saidov, T. M. Saliyev 
and Kh. A. Shamuratov, Scientific Production Association 
Fizika-Solntse at Physics! Technical Institute imeni S. V. 
Starodubtsev, Uzbek Academy of Sciences, Tashkent] 


[FBIS Abstract] Research on defects in SiC is important 
due to the need for fabrication of semiconductor instru- 
ments operating at high temperatures. A study was there- 
fore made of the influence of annealing on radiation- 
induced defects in n-SiC(6H) irradiated by thermal 
neutrons in doses 10'°-107° cm’. The annealing was in a 
vacuum in the temperature range 600-1000°C. The elec- 
tron concentration, optical absorption and photoconduc- 
tivity were measured. Prior to irradiation the samples were 
transparent and light green; after irradiation they became 
opaque and black. The samples were 300-450 um thick. 
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Combined isochronal and isothermal annealing was car- 
ried out in a vacuum with a residual pressure 10°-10? mm 
Hg for 15 minutes at temperatures 600, 700, 800, 900, 
1000°C. It was found that in the thermal annealing of SiC 
there is a strong dependence of the results on the atmo- 
sphere in which the annealing takes place. In the consid- 
ered case in the SiC there were two groups of radiation 
defects subject to annealing to different degrees, the 
annealing activation energies were about | and 3 eV 
respectively. The annealing of SiC irradiated by neutrons 
must be done in a vacuum; in this case the annealing 
temperature of the radiation defects is substantially 
reduced and the electron concentration is restored to the 
initial level with annealing at a temperature 1100°C. 
Figures 4; references: 9 Russian. 


Optical Properties of Heterostructures With 
InGaAs-GaAs Quantum Clusters 


957K0015G St. Petersburg FIZIKA I TEKHNIKA 
POLUPROVODNIKOV in Russian No 8, Aug 94 
(manuscript received 29 Dec 93) pp 1483-1487 


[Article by N. N. Ledentsov, V. M. Ustinov, A. Yu. Yegorov, 
A. Ye. Zhukov, M. V. Maksimov, I. G. Tabatadze and P. S. 
Kopyev, Physical Technical Institute imeni A. F. loffe, 
Russian Academy of Sciences, St. Petersburg] 


{[FBIS Abstract] The optical properties of InGaAs- 
GaAs structures grown by the molecular beam epitaxy 
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method were investigated. Growth was induced by 
alternate precipitation of InAs and GaAs molecules 
onto a GaAs (100) surface. The quantity of InAs 
precipitated during each cycle corresponded to a layer 
with a mean thickness | A. In the initial (In, Ga)As 
growth stage the diffraction pattern of fast electrons 
corresponded to a planar surface, but upon attaining 
some critical thickness changes were observed in it 
which were associated with the transformation of the 
elastically stressed layer into a great number of three- 
dimensional (In,Ga)As nuclei which then overgrew the 
GaAs. A decrease in substrate temperature resulted in 
an increase in the critical thickness of the (In,Ga)As 
layer and thus both heterostructures with quantum 
wells and with quantum clusters were obtained despite 
the very same mean quantity of precipitated material. 
In the photoluminescence spectra and in the spectra of 
excitation of luminescence of structures with clusters a 
peak was observed which was greatly displaced into the 
long-wave direction from the position corresponding 
to a case of layer growth, with a width 30-40 MeV, 
which dominated in the spectrum up to high excitation 
densities and observation temperatures. Laser genera- 
tion through the states of the quantum clusters was 
observed for the first time. This affords important 
possibilities for using such structures in new- 
generation opto- and microelectronic instruments. 
Figure 1; references 9: 3 Russian, 6 Western. 
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Supercompression of Radiation in Single-Mode 
Fiber Optics 


95 7K00214 Si. Petersburg OPTIKA I 
SPEKTROSKOPIYA in Russian Vol 77 No 3, Sep 94 
(manuscript received 18 Feb 94) pp 498-502 


[Article by F.N. Marchevskiy and Ya.A. Turchin, Kiev 
State University imeni T.G. Shevchenko, Kiev/ 
UKRAINE 


[FBIS Abstract} Propagation of pulses of linearly polar- 
ized light through a nonlinear single-mode optical fiber 
is analyzed, of particular concern being the presence of 
both cubic and quintic nonlinearities. The electric field 
is assumed to have a Bessel J,-function radial intensity 
profile E(r.1) and its amplitude E,(z,t) to vary slowly in 
time during pulse propagation and which satisfying 
Maxwell's field equations or, more precisely, the short 
single equation to which they have been conventionally 
reduced. The polarization of the medium at a given 
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frequency is represented as the sum of a linear compo- 
nent and a non! near one, the fiber core assumed to be 
made of a material with an isotropic dielectric permit- 
tivity. A corresponding amplitude, equation, in a system 
of coordinates moving with the pulse. 1s analyzed by the 
variational method using a Gaussian pulse as the test 
function and Lagrangian of that equation. This analysis 
demonstrates that this equation describes the evolution 
of the pulse duration during pulse propagation through 
such a nonlinear medium with third and higher order 
nonlinearities. It thus also demonstrates that pulse 
supercompression in such a medium its attainable, if 
various threshold conditions have been satisfied and not 
only the cubic nonlinearity but also the simultaneously 
present and cooperative quintic ore plays a role in the 
process. This is further confirmed by a numerical 
example indicating that a pulse of 100 fs duration and 
with 8.6 MW/cm? power density is obtainable. Figure. 4: 
references 7. 
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Correlation Between Pumping Space 
Inhomogeneities and Generation Power of Lasers 
Excited by Uranium Fission Fragments 


947F0242A St. Petersburg PISMA V ZHURNAL 
TEKHNISHESKOY FIZIKI in Russian Vol 20 No 9, 
12 May 94 pp 64-67 


[Article by A. N. Sizov: “Correlation Between Pumping 
Space Inhomogeneities and Generation Power o! Lasers 
Excited by Uranium Fission Fragments”’] 


{[FBIS Translated Text] In [1], a study was made of the 
kinetics of gas lasers with pumping by uranium fission 
fragments on 4-—Sp of transition of the Kr atom and 
3d—4p transition of the Ar atom. The plasma parame- 
ters and laser characteristics for He—Kr and He—Ar 
mixes were calculated. Since the velocity constants of the 
processes of collisional extinction of the 4d level of the 
Kr atom and the 3d level of the Ar atom were unknown, 
the constants in the calculations of the laser characteris- 
tics were fitted to obtain the best match of calculated and 
experimental relationships. The effect of an inhomoge- 
neous distribution of the energy input [2—4] in such 
calculations can be taken into account, according to 
[1,5], in terms of the noxious loss in the resonator 
because of the optical inhomogeneities occurring in the 
course of the pumping. These inhomogeneities are a 
consequence of the thermogasodynamic processes pro- 
duced by the combined effect of the inhomogeneities of 
the energy contribution and the heat transfer, including 
the transfer where heat is exchanged with the uranium 
layer substrates and the laser cuvette walls [6,8]. For 
simplification, the noxious loss coefficient was set at 
zero in the calculations done in [1,5]. 


However, the effect of inhomogeneities on laser charac- 
teristics can also be manifested in other ways aside from 
noxious loss. The characteristic time of temperature 
leveling in gas is t; ~ d’/a = | s. Here a is the thermal 
diffusivity of gas and d is the inner transverse size of the 
cuvette (~ 2 cm). Therefore, if the duration of the 
exciting neutron pulse t < 10~’ s, as is in fact observed 
in experiments [1,5,9—12], then the gas temperature 
and density distributions in the laser, with the exception 
of a narrow strip near the wall, is defined by the 
distribution function of specific energy input F(r) [7,8]. 
This function decreases with the distance from the 
uranium layers to the cuvette center, while gas density 
increases accordingly with the approach of the optical 
axis. A focusing gas lens is formed. In the course of 
generation, light rays, both from areas near the axis and 
from the laser's peripheral areas, oscillate near the 
optical axis of the system during the multiple passage 
through the resonator. Therefore, the near-axis region 
can exert the strongest effect on the laser radiation 
parameters. 


We define the characteristics of the energy input of 
fission fragments in terms of the relative transverse size 
of the gas volume D = d/R, and the relative thickness of 
the uranium-containing layer 5 = //r,. Here / is the 
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uranium-containing layer thickness; R, and pg! are the 
pathlengths of an average fission fragment in the gas and 
in the material of the uranium-containing layer. This 
method is convenient [2], because the properties of the 
materials which brake the fragment are incorporated in 
the values of R, and ,1, and the deceleration of the 
fragments in different media with equal relative dimen- 
sions should be equal. We should note that, since energy 
loses of fragments per pathlength unit are proportional 
to the decelerating material’s density, the relative trans- 
verse cuvette dimension is proportional to the initial 
pressure of the gas mix. 


The relative share of the energy contributed by frag- 
ments to the central part of the cuvette is characterized 
by k = F,/< F >, where F,, is the specific energy 
contribution at the cuvette center, and < F > is the 
average specific energy contribution relative to the 
cuvette cross-section. The total energy contributed by 
the fragments to the gas is proportional to the effective- 
ness of the uranium-containing lavers 6(D.5) and the 
amount of uranium in them, 1.e., the thickness of these 
layers 5. Effectiveness € defines the relative share of the 
energy transmitted by the fragments to the gas as part of 
the complete energy isolated in the uranium as a result of 
the fission of its nuclei [2,3]. The energy released by 
fragments on the laser cuvette axis can thus be charac- 
terized by a nondimensional parameter 


w=5ek=5€(F/< F >. 


The behavior of the parameter w as a function of D for 
a system formed of two parallel plane infinite uranium 
layers at € = 0.4 (which corresponds to U’** oxide- 
dioxide with thickness / = 3.2 mg/cm’ used in the 
experiments [1,5,9—12]), calculated by using the 
method of [2], is plotted as curve | in the figure. 


Relations derived in [3] make it possible to take into 
account the influence of the boundary effects due to a 
finite transverse dimension of uranium layers h. In the 
above-mentioned experiments /) = 6 cm. Calculations of 
w with adjustment for the boundary effects are shown in 
curve 2. The curve also indicates experimental genera- 
tion power values for different mixes [1.5-—12]. Curve 3 
plots calculated generation power in the mix He—Kr 
(1000:1) [1], done with the fitting of the constants of 
collisional extinction velocities for the levels of the Kr 
atom. For convenience of comparison, the figure gives 
both parameter w and generation power W as a function 
of their maximum values w,, and W.,.. 


Parameter w is entirely independent of the velocity con- 
stants of the processes in the plasma. The fact that its 
behavior matches experimental relationship W(D) indi- 
cates the possible significant effect exercised, aside from 
the phenomena discussed in [1,5], by the regularities of the 
transfer of the energy of charged particles to the gas and the 
thermogasodynamic processes and system geometry. 


If that is true, then, for lasers pumped by fission frag- 
ments from flat uranium layers, relative transverse 
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A (He-Kr) ['**]; ¥ — (He-Xe) [°°]; O — (Ar-Xe) ['"); © — ( pare Xe) 


Figure. Energy Contribution Optimization Parameter and Generation Power vs. Relative Transverse Dimension of 
the Laser Cuvette. 





dimension D = 0.45 should be optimal for any mix. For 
instance, for d = 2 cm, for the mix with He as the main 
component, this D corresponds to initial mix pressure P, 
=~ 240; for a laser based on Ar, ~ 55; for a laser based on 
Xe, 25 kPa. All these values represent a good match 
with experimental results [1,5,9—12]. 


The authors thanks S. P. Melnikov and A. A. Sinyanskiy 
for useful discussions and interest in this study. 
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Density and Molar Volume of Molten Potassium, 
Rubidium, and Cesium Halides 


947D0033A Yekaterinburg RASPLAVY in Russian 
No 6, Nov-Dec 93 pp 23-28 


[Article by S. A. Serebryakov and V. A. Khokhlov, 
Institute of High-Temperature Electrochemistry of the 
Ukrainian Republic Affiliate of the Russian Academy 
of Sciences, Yekaterinburg; vinal version submitted 
29 Jun 93; UDC 541.1-143] 


{[FBIS Abstract] Hydrostatic weighing was used to mea- 
sure the density of molten Ki-K, RbCI-Rb, and CsCl-Cs 
halides containing from 5 to 95 at.% of the alkali metal. 
The measurements were performed at temperatures 
higher than the immiscibility “cupola”, which was 
approximated as a function of temperature by linear 
regression equations. These experimental values for den- 
sity were then used to calculate molar volume. The 
results were compared with similar additively calculated 
data for other alkali metal/halide solutions. It was found 
that the values for molar volume obtained using the 
experimental density values deviated from the additive 
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values. For the KI-K and RBCI-Rb mixtures, the molar 
values were higher at one and the same temperature, and 
lower for the other mixtures. Typically, the maximum 
deviations appear as a linear function of cation size. 
Another interesting aspect of the “consolidation” of 
molten metal-salt halides as the temperature increases is 
the decrease in the positive deviations of molar volume 
in the potassium and rubidium systems, and an increase 
in their negative values in the cesium systems. For 
example, at 1100K, the maximum values for molar 
volume in the KCI-K, KBr-K, CsCl-Cs, and Csl-Cs 
systems equal +2.5, +2.2, -1.0, and -0.3, respectively; at 
1200K, these values are +2.2, +1.9, -1.5, and -0.6. It is 
clear that the pattern of deviations in molar volume as a 
function of temperature is occasioned by change in the 
state of “‘surplus’’ electrons surrounded by cations. 
These precise data can provide a reliable theoretical 
basis for developing and validating models of interpar- 
ticle interaction in high-temperature ion-electron 
liquids. Financial support for this study was provided by 
the Russian Basic Research Fund (project code 
93-03-4876). Figures 2, tables 2; references 14: 10 
Russian, 4 Western. 
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Capacitive Type Stud Welding in Space Technology 
Production 

957F0021A Kiev AVTOMATICHESKAYA SVARKA 
in Russian No 5-6, May-Jun 94 (manuscript received 
7 Dec 93) pp 45-47 


{Article by D. M. Kaleko and N. A. Chvertko, candidates 
of technical sciences, Electric Welding Institute imeni 
Ye. O. Paton, Ukrainian Academy of Sciences, and G. P. 
Tsarkov, engineer, NPO iment S. A. Lavochkin, Khimki, 
Moscow Oblast; UDC 621.791.75/.76:629.78} 


[FBIS Abstract} Capacitive welding is now being used in 
the construction of space vehicles, in many ways being 
preferable to other methods, such as arc welding, and is 
the most economical (the process can be automated and 
up to 20 welds per minute are possible). The capacitive 
welding method makes it possible to obtain high-quality 
welded connection of dowels with a diameter 2-8 mm 
and sheets with a thickness C.5 mm or more of ferrous 
and nonferrous metals of different grades, including 
aluminum and its alloys. It is applicable in the assembly 
of large structures in different spatial positions. Such 
welding is done both in the air and in protective gases 
(argon, helium) with preliminary cleaning of the sur- 
faces; strength characteristics remain the same whether a 
protective medium is used or not. The principal perfor- 
mance characteristics of such welds as observed in the 
latest series of experiments are given and a table gives 
the results of 8 types of mechanical tests to which impact 
capacitive welds were subjected. The article emphasizes 
attachment of components made of aluminum alloys to 
structural elements of the same alloys. In this work there 
was a great reduction in man-hour work input, resulting 
in the need for fewer workers, consumption of electric 
power was reduced tenfold, expensive materials no 
longer were required, the mass of the assembled unit was 
significantly reduced and the work cycle was shortened. 
Work is continuing on study of such attachment proce- 
dures for space equipment. including use of titanium and 
its alloys, as well as attachment to composite materials 
with a metallic matrix based on aluminum and its alloys, 
reinforced with boron fibers. Figures 3; references: 6 
Russian. 
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History of Nuclear and Radiation Safety 
957F0033A Moscow BYULLETEN TSENTRA 
OBSHCHESTVENNOY INFORMATSII PO ATOMNOY 
ENERGII in Russian No 4, Jul-Aug 94 pp 41-5] 


[Conclusion of article by A. K. Kruglov; started in No 3] 
{[FBIS Translated Text] 


Nuclear and Radiation Safety in Operation of Reactor 
Facilities 

In all production facilities when working with fissile 
materials for nuclear weapons in specific forms of equip- 
ment for manufacturing processes, their amount gener- 
ally does not exceed the minimum critical mass (M,,"""). 
On the other hand, in nuclear reactors, especially high- 
power reactors (NEP), the charge of fissile materials in 
the reactor core sometimes exceeds (M.,"'") by a factor 
of tens. Therefore, the problem of controlling nuclear 
reactors is crucial along with processes of heat removal 
and effective use of nuclear fuel, i.e. optimum fuel 
burnup. The specific nature of nuclear reactor operation 
involves the presence of large amounts of radioactive 
materials. And even in low-power research reactors, the 
quantity of fission products runs into the millions of 
curies. Consequently, reactor operation involves 
providing for: 


e nuclear safety, i.e. making it impossible for the 
reactor or any of its components to get out of control, 
not allowing uncontrolled processes of exceeding the 
critical state, uncontrolled power excursions; 

¢ accident prevention, which is determined by the 
reliability of operation of equipment,monitoring sys- 
tems and instruments, the stability of structural mate- 
rials, the quality requirements of fuel channels and 
tubing, the working state of fuel elements; 

¢ radiation safety, which determines not only safe 
working conditions of service personnel, but also the 
ecological situation beyond the confines of enter- 
prises working with radioactive materials. 


As we can see from Table 8, even in a reactur with power 
of 250 MW, immediately after shutdown the radioac- 
tivity is about 10° Ci. Since | Ci is emitted by | g of 
radium, in a large reactor with thermal power of several 
gigawatts this radioactivity is equivalent to thousands of 
metric tons of radium. Therefore, destruction of the core 
of any reactor is always dangerous. 





Table 8. Rates of delayed heat release and radioactivity after normal cessation of reactor operation [1] 























Time after reactor shotdown, s Previous stable reactor power, kW 
300 250000 
Heat release rate, kW Activity, Ci Heat release rate, kW Activity, Ci 
10 12.9 2.1x106 11000 18x10? 
102 (1.7 min) 8.0 1.3x10° 6800 11x10? 
102 (16.7 min) $.2 8.4x109 4300 7.0x108 
104 (2.8 h) 2.0 3.3 §.3x10°1700 2.8x108 
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A lot has been written about the accident with core 
meltdown at Chernobyl NEP (ChNEP) that occurred on 
26 April 1986. Let us take a look at lesser known 
accidents that took place both on Soviet reactors in the 
initial phase of their operation, and elsewhere. 


It is the convention to assume that leakage of radioac- 
tivity from a reactor is involved in three kinds of 
emergency situations: 


® a supercritical nuclear reaction or reactor runaway; 

¢ meltdown of individual reactor components and fuel 
elements even after a chain reaction has stopped in 
consequence of residual delayed heat release; 

¢ possibility of exothermic chemical reactions with 
struetural materials of the reactor itself. 


Causes of onset of these situations were considered in 
1955 at the Geneva Conference on Peaceful Uses of 
Nuclear Power. All three types of emergency situations 
of varying degrees of severity occurred in the initial 
period of operation of Soviet industrial reactors, espe- 
cially at combine No 817. For example, on the Al reactor 
(supervisor F. Ye. Loginovskiy, chief engineer P. V. 
Glazkov), an error was made when replacing rods of the 
reactor control system even with the reactor on auto- 
matic control (power | percent). Instead of the absorber 
channel that was supposed to be replaced, a technician of 
the PIC service manually pulled the central rod out of 
the core. There was a brief uncontrolled surge of power, 
but the neutron-absorbing rod immediately fell back into 
its cell, and the process stopped. There was no damage to 
the uranium slugs, and no escape of radioactivity. There 
was no overexposure of personnel. 


On another reactor—OK-180—{science director A. I. 
Alikhanov, project supervisors A. A. Tarasov and I. D. 
Dmitriyev), an emergency situation was brought about 
when uranium slugs being unloaded from the core after 
they were irradiated got stuck in the fuel channel. Due to 
residual heat release, they had fused with the tubing 
material of the fuel discharge loop. The reactor was shut 
down. Special measures were worked out to clean up the 
consequences of this accident. Participating in the work 
were specialists of combine No 817 and other organiza- 
tions. The experience of dismantling the equipment on this 
reactor has been examined in a special publication [2]. 


Cases of intense heating (meltdown) of uranium slugs 
in unloading buckets were observed even on the first 
graphite-uranium industrial reactor [3]. 


There have been more than a few emergency situations 
involving the possibility of exothermic chemical reactions 
between reactor core materials. Fusion of graphite with 
uranium, so-called salamanders, occurred on nearly all 
graphite-uranium reactors in the early period. Some exam- 
ples of fusion of uranium with other core materials have 
been cited in certain publications concerning accidents at 
Beloyarsk NEP in 1964-1979. 


Considerable attention has been given to radiation safety 
since the early years of inception of the nuclear industry. 


ENGINEERING AND EQUIPMENT 25 


As experience has been accumulated, there have been 
improvements in methods and equipment for assurance 
of radiation safety. One of the most radiation-hazardous 
and difficult jobs has been dismantling of the core of a 
graphite-uranium reactor constructed for tritium pro- 
duction. This unique operation for purposes of replacing 
some of the graphite moderator was done at Combine 
No 817 in the early fifties on the AI reactor. The Al 
reactor is a graphite facility with vertical configuration 
of the fuel channels. The fuel channels, cladding of 
uranium slugs and targets for producing the required 
isotopes were made of aluminum. The cooling water was 
fed from the top, and at the bottom when dumped from 
the fuel channel had a temperature of 80-90°C. The rated 
power of the reactor was 50 MW; as noted in [4], the 
apparatus was designed for making an important 
product: tritium. Nuclear fuel based on enriched metallic 
uranium was used. Metallic uranium containing 2 per- 
cent 775U in the form of grains was uniformly distributed 
in a magnesium matrix. Magnesium, a weak neutron 
absorber, was selected by physicists at LIPAN, who also 
designed the core and determined its initial data. The 
technology for fabricating the dispersed magnesium- 
uranium slugs was developed by R. S. Ambartsumyan 
and A. M. Glukhov. These magnesium ceramic modules 
were pretested on reactor A of combine No 817. How- 
ever, after charging into the AI reactor, immediately 
after putting the reactor into service (in December 
1951),the dispersion type slugs began to fail due to loss 
of seal of the aluminum cladding of the slugs. According 
to calculations by physicists, such dispersion slugs were 
ideal, as magnesium absorbs practically no neutrons, and 
the reactor made effective use of “national” neutrons. 
The term “saving national neutrons” was often used by 
I. V. Kurchatov and his deputy V. S. Fursov. Of the 248 
cells in the Al reactor, only 140 were loaded with such 
uranium slugs. The total mass of uranium in the reactor 
was 3 metric tons. Soon, due to loss of seal of the 
cladding of the uranium slugs, water began to enter the 
cores of the fuel elements, causing failure, combustion of 
magnesium and fusion of magnesium and uranium with 
graphite, and subsequently causing radiation contamina- 
tion not only of the reactor rooms, but also of the main 
processing water source: Lake Kyzyl-Tyash. Considering 
that the slugs were being loaded and unloaded through 
the top of the reactor, even a few cases of slug damage 
had resulted in contamination of the central reactor 
room and other rooms. A distinguishing feature of this 
experimental industrial reactor was that provisions had 
been made for dismantling during design and installa- 
tion. Although the operator had been operating at mod- 
erate power (50 MW), the maximum neutron flux 
density reached 4.5x10'* cm-’s''. The graphite temper- 
ature in the center of the core went as high as 400-500°C, 
resulting in burnup of graphite, especially when air got 
into the graphite structure. 


Reconstruction of reactor Al. Damage to individual ura- 
nium slugs caused considerable defects in the graphite 
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structure of the reactor, which brought about a compli- 
cated radiation situation. At the suggestion of I. V. 
Kurchatov, the Ministry of Medium Machinery Manu- 
facturing [Sredmash] decided to partly dismantle this 
reactor, study the change in graphite properties, and 
replace damaged blocks (200 x 200 x 600 mm) in the 
graphite structure of the reactor. Without going into the 
technology of dismantling the reactor, we note that the 
main part of the work was done in 1956 by project 
service personnel. Workers of the combine’s central 
plant laboratory, mainly from reactor laboratory No 5, 
were called in to take measurements of the strain and 
dimensions of damaged graphite blocks. The director of 
the laboratory group, who at that time made the max- 
imum contribution to studying the properties of irradi- 
ated graphite, was V. I. Klimenkov.' The dose rate of 
gamma radiation in various zones of the reactor space 
following unloading of the reactor and extraction of 
graphite columns was measured under the supervision of 
the chief of the radiation monitoring service B. M. 
Dolishnyuk. In the reactor space after unloading 
uranium, the dose rate reached 200 R/h [5]. 


The managerial staff of plant 156, which incorporated 
the reactor (director F. Ya. Ovchinnikov, chief engineer 
B. V. Brokhovich) had considerable experience in orga- 
nizing work under conditions of high radiation fields. 
Nearly all jobs on partial replacement of the graphite 
structure of reactor AI were done by remote control with 
consideration of work on the first and other reactors of 
combine No 817. Specialists who had experience in 
bringing the first reactor A on line worked on reactor AI. 
Among them were: 


e F. I. Loginovskiy, supervisor of reactor AI, who went 
from deputy shift supervisor to chief engineer while 
working on the reactor; 

e P.V. Glazkov, chief engineer of reactor Al, who prior 
to this time had worked as chief powerman of reactor 
A; 

¢ A. G. Meshkov,? deputy chief engineer, who had 
worked since the early days on reactor A, initially in 
the position of duty engineer of PIC; 

¢ Yu. K. Guskovdeputy science director of reactor Al; 

¢ B. M. Dolishnyuk, chief of radiation monitoring 
service of reactor Al; 

e V. I. Shevchenko, chief of experimental loops on 
reactor Al, who had worked from the very beginning 
as chief of the radiation monitoring laboratory of 
reactor A. 


All of them, and especially F. Ya. Ovchinnikov and V. B. 
Brokhovich, together with shift and service workers of 
reactor Al kept work well coordinated under conditions 
of high radiation fields. The experience in dismantling 
the reactor was the first in world practice. Despite high 
radiation fields, the average exposure of personnel 
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employed on the project was within the norm. The 
maximum admissible level at that time was taken as 0.05 
R for a working day. 


Forty graphite columns were extracted in all, with a total 
of about 400 blocks. There were 21 columns from 
damaged regions of the graphite structure, and there 
blocks were studied in detail. In addition to measure- 
ments of changes in shape of blocks, studies were done 
on the change in heat conductivity of graphite, electrical 
resistance, strength as a function of neutron flux densi- 
ty,there energy, and graphite temperature. After doing 
installation work and investigations of graphite struc- 
ture, reactor Al operated successfully unti 1987.1t was 
retired from service on 25 May 1987, i.e. 36 years after 
starting operation. 


Accidents with loss of reactor control. The most dan- 
gerous accidents on nuclear reactors are those where a 
nuclear chain reaction goes out of control due to excess 
multiplying capacity of the core. This excess of the 
effective multiplication factor over unity is called reac- 
tivity, and if the excess is 2-3 percent, there could be a 
disastrous runaway with core damage and even a steam 
explosion. To estimate the extent of the danger of such 
excursions and and the consequences of explosions (of 
reactors) with an unrestricted increase in power,’ exper- 
iments were done in 1953-1954 in the United States on 
destruction of two reactors especially made for the 
purpose. Fig. 14 (a frame from a motion picture film) 
[photo not included] illustrates these consequences: we 
see the ejection of water and steam from a heterogencous 
reactor (a) with plate fuel cells, and a second (homoge- 
neous) reactor was also destroyed (b). The period of 
doubling of reactor power is in a range of 0.0026-0.005 s, 
i.e. within a second, the power increases by a factor of 
hundreds. As a result of such a power excursion the peak 
pressure was about 700 atm, fuel elements melted, and 
their fragments were scattered over a radius of more than 
100 m. The values of excess radioactivity, equal to 2.1 
and 3.3 percent of K.,;, show that the power excursion 
occurred on prompt neutrons. If reactivity equal to or 
greater than the fraction of so-called delayed neutrons is 
suddenly released in a reactor, runaway occurs, resulting 
in partial or con plete destruction of the reactor. In a 
reactor operating on 2°°U, 99.24 percent of the neutrons 
are prompt (emitted immediately after fission, i.e. in 
10°° s, while only 0.76 percent are delayed (Table 9). 
With consideration of the time of their delay (dispersal 
after emission), there is an increase in the time of 
duration of the next cycle of generation of new prompt 
neutrons.’ This time suffices for creating a reactor con- 
trol system. If the fraction of delayed neutrons be 
denoted by the coefficient B, then the equation 


K.<1 - B) < 1 will characterize the state of the reactor 
when it is under control and runaway on prompt 
neutrons will not occur. 
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Table 9. Delayed neutrons (with fissioning of nuclei of 2351) and 7°°Pu by thermal neutrons) 
































Group number Delay time, s fraction fj for 235, Neutron energy, MeV Fraction fj for 239py 
0.114 +/- 0.010 0.0003 0.30 

2 0.439 +/- 0.006 0.00083 0.42 0.00040 

3 2.11 +/- 0.03 0.0024 0.62 0.00108 
4 5.5 +/- 0.08 0.0021 0.43 0.00112 

5 19.78 +/- 0.19 0.0017 0.56 0.00094 

6 $4.31 +/- 0.33 0.00026 0.25 0.00012 

Average number of delayed neutrons, % 0.759 0.363 














However, a reactor in which K.d1 - B) = 1 ts called 
prompt critical, as it may be in the critical state due to 
prompt neutrons alone. Even with allowance for delayed 
neutrons, the average lifetime of neutrons in the reactor 
at K., = 1.0076 will be roughly 10° s and it will be 
practically impossible to control the reactor [7], as the 
power may rise by a factor of 1000 in | s. Therefore, 
control in reactors that operate on 2*°U due to delayed 
neutrons is accomplished when | < K,, <= 1.0076. At 
values of K,, = 1.021 and 1.033, as is evident from Fig. 
14 [photo not included], reactors were instantaneously 
destroyed. As noted in [8], the pressure of gases formed 
as a result of contact between molten metal and water 
caused destruction of the reactor vessel and ejection of 
the contents of the containment structure into the air. 
Photographs of fragments and plates of molten fuel 
elements of the burst reactor are reminiscent of the same 
fragments of fuel elements ejected in the Chernobyl 
disaster. Experiments with explosion of reactors in the 
United States were done on fresh uranium fuel, and 
therefore the contamination of the surrounding territory 
following the blast was minimal. Within 1.5 minutes 
following the blast, the total dose rate from beta and 
gamma radiation at an altitude of 0.9 m from the ground 
at a distance of 1.28 km from the blast on the leeward 
side of the reactor was 5 mR/h. At the instant of the 
explosion, the dose rate of gamma radiation at a distance 
of 0.8 km, where the reactor control panel was located, 
was 0.4 R/h. The nuclear chain reaction stopped at the 
very beginning of the explosion. At the same time, 
high-speed motion picture photography recorded the 
light flash at the instant when the reactor reached max- 
imum power, but this flash was extinguished before the 
ejected material had time to rise above the containment 
structure. The flash lasted for 0.003 s. The experiment 
done at that time confirmed that a light flash not only 
accompanies nuclear and thermonuclear explosions, but 
may also occur in disastrous accidents on nuclear 
reactors. 


Fig. 15 reproduces the plot of the time behavior of the 
nearly instantaneous rise in reactor power, fuel element 
temperature and pressure [8]. Within roughly 0.015 s in 
the destruction experiment, the reactor exploded. The 
destruction experiments used devices that enabled 
extraction of the reactor power regulating rod within 
roughly 0.2 s. The minimum period of power increase in 
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Recordings of experiment on destruction: A—reactor 
power; B—surface temperature of fuel plate; C—surface 
temperature of fuel plate located outside of the core; D— 
recording of pressure sensor readings not corrected for 
galvanometer delay. Time plotted from arbitrary start 





the experiments was 0.0026 s. These experiments have 
been used to substantiate safe operation of both homo- 
geneous and solid-fuel reactors when choosing control 
systems that account for the presence of delayed 
neutrons. 


Runaway on prompt neutrons has been recorded on a 
Soviet reactor as well. On 7 May 1986 at the Nuclear 
Reactor Research Institute (Melekess, Ulyanovsk 
Oblast), there was an uncontrolled power excursion at a 
nuclear electric plant with boiling water reactor [9]. The 
monitoring technician and NEP shift chief were exposed 
to radiation. Ref. [9] also lists some other radiation 
accidents that occurred in our nation from 29 September 
1957 through 27 June 1985, as well as 12 accidents that 
occurred in the United States in the period from 1951 
through 1986. Most of these accidents did not involve 
uncontrolled power excursions of nuclear reactors. 
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Nuclear Safety of Reactors in Case of Local Criticality 


In high-power reactors that operate on enriched ura- 
nium, the total uranium charge within the core generally 
contains several independent local reactors. In [10], 
where an examination was made of local criticality of 
PWR type reactors with 7*°U enrichment in fuel ele- 
ments in the core (initial charge) ranging from 1.5 to 4.4 
percent, it was noted that there may be more than 15 
such independent reactors. Depending on reactor power 
and run duration, the number of such local critical 
masses in a working (“hot’’) reactor decreases due to 
burnup of 7*°U, and there may even be none at all. 


Physical stand studies have been done on the critical 
dimensions of fuel assemblies with fuel elements that 
contain uranium dioxide with various enrichments. As 
can be seen from Table 10, in early Soviet PWR type 
reactors only 6-8 assemblies form a critical mass. 





Table 10. Dimensions of minimum critical masses of local 
reactors 
VVER-1 VVER-440 
Enrichment of “35u in 1.5 2.9 1.6 3.6 
fuel, % 


Number of assemblies 19 11 16 6 
the form a critical mass 





Index 











Critical mass of 2200 1250 1920 720 


uranium, kg 

















The assemblies were placed in water with the same 
spacing between them as in the reactor core. The exper- 
iments were done at a temperature of 20°C. The neutron 
reflector was water. 


In a reactor that is actually operating, the assemblies are 
loaded with fuel elements that have different uranium 
enrichments. Moreover, as the 7*°U burns up, assem- 
blies with fuel elements of higher enrichments are loaded 
into the reactor at the next make-up, i.e. to keep the 
multiplication factor in the core constant. Therefore, the 
potential possibility of formation of critical masses in 
the reactor core increases. Table 11 summarizes values 
of average and maximum enrichments of 7*°U in fuel. 





Table 11. Fuel enrichment in PWR type reactors, % 











Fuel enrichment VVER- | VVER- VVER- VVER- 

1 3 440 1000 
Average, first charge 1.62 2.05 2.5 3.05 
Maximum rating, 2.0 3.0 3.6 4.4 
steady-state refuelling 
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There may also be a considerable number of local 
reactors in HPCRs when technological discipline is vio- 
lated during control of the reactor process. When these 
arise, it is inevitable that fuel elements located in the 
center of such a reactor will be damaged or overheated. 
G. Medvedev, a veteran of the nuclear industry, tells in 
detail in his book [9] about removal of a salamander by 
a team of locksmith repairmen in a central fuel assembly 
of a local graphite-uranium runaway reactor (roughly 25 
fuel assemblies). It is noted in [9] that this loca) sala- 
mander occurred on the first generating unit of Lenin- 
grad NEP (LNEP) in October of 1975. The reactor core 
was partly destroyed. In eliminating the salamander, 
about 1.5 million Ci was released to the environment. 


In contrast to PWR type reactors, there is less harmful 
neutron absorption in graphite-uranium reactors. There- 
fore, roughly half the initial enrichment of “' is required 
for nuclear fuel in these reactors than for PWR type. 


The generating units of the Siberian NEP (heat- 
and-power producing) began operation on uranium fuel 
of natural enrichment, and there were almost no local 
reactors in them. In HPCRs during the initial period. the 
enrichment of © was 1.8% (harmful absorption of neu- 
trons in the core was greater, and burnup of 7*°U was 
considerably greater. Therefore formation of local reac- 
tors is possible in HPCR fuel as well, though not to the 
same extent as in the BWR. 


There can be problems with formation of critical masses 
when fuel assemblies are being removed from the reactor 
as well. The higher the enrichment of ?*°U in the fuel, 
the more such accidents will there be, i.e. the lower the 
critical mass, the greater will be the risk of exceeding it, 
both during storage and during transportation of nuclear 
fuel [11]. Nuclear safety might be assured during trans- 
portation of fresh fudl from plants that produce fuel 
elements and assemblies (without water) to nuclear clec- 
tric plants, but at the same time there should ba a 
guarantee against water flooding of transport containers. 
Safe transportation of fuel for HPCRs is permitted in 
larger dimensions than for the VVER-1000, as the per- 
centage enrichment of 7*°U in the fuel is roughly half. It 
is well known that in fresh uranium fuel (enrichment 
1.8%), the experimental value of the minimum critical 
mass in the core of the HPCR is 23 fuel assemblies [12]. 
In the experiment, there were no additional absorbers 
among them, and there was no neutron-absorbing water 
in the gaps between the fuel assemblies and the zirco- 
nium fuel channel. If one channel with neutron absorber 
is included among the fuel assemblies, the minimum 
critical mass (M,, will occur with as few as 69 fuel 
assemblies. 
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Table 12. Experimental value of critical masses (number of fuel assemblies) of different charges on generating unit 2 of 


LNEP for different states of the HCPR [12, 13] 
































Charge Number of | ; Control rods inserted into reactor core* Water 

camber FA | AA ! OR MC AC SAR in channel in reactor control 
system loop 

I 24 No No 

2 916 154 | - 56 same same 

3 1437 239 8 89 12 20 Yes same 

4 1452 239 85 12 20 same Yes 





























*OR—overccmpensating rods; MC—manual control rods; AC—automatic control rods, SAR—shortened absorber rods 





Table 12 gives data on the /., for 4 special HCPR charges. 
As we can see from the table, the 1/., was attained without 
additional neutron-absorbing channels (AA) or control rods 
among the 24 fuel assemblies. There was no burnup of 7?°U 
in the fuel elements of the assemblies. 


On all reactors, systems for controlling the nuclear chaia 
reaction were continually upgraded by the efforis of devel- 
opers and during service. measures were worked out to 
guarantee assurance of both nuclear and radiation safety. 


Following the accident on unit | of LNEP, local power 
regulation was put into service on all reactors of this type 
in the sector by the decision of N. A. Semenov and A. P. 
Aleksandrov, i.e. a system of local automatic regulators 
was set up. 


In addition to sector-wide monitoring to ensure nuclear 
and radiation safety in the nation, the State Service for 
Radiation Safety Monitoring was instituted at the very 
outset, and later the nuclear safety service. 


Service experience has shown that in all cases a runaway 
reactor can cause a major accident, and even a nuclear 
disaster. The aftermath of the Chernobyl disaster and 
major accidents in son.e other foreign nations is analyzed 
in detail in [14]. 


Radiation and Nuclear Safety Services 


Even before Laboratory No 2 started the first experimental 
reactor F-1, on which the first controlled nuclear chain 
reaction in Europe and Asia was accomplished in 
December 1946, the nation had instituted the State Service 
for Radiation Safety Monitoring. Its first director was 
Lieutenant-General of the Medical Service, Deputy Min- 
ister of Public Health A. I. Burnazyan. Leading institutes 
of the Academy of Sciences and the Ministry of Public 
Health were enlisted in the development of monitoring 
methods and instruments, standards and regulations for 
working with radioactive materials. Permissible standards 
of irradiation of personnel, and norms for emissions of 
radioactive elements into the hydrosphere and atmosphere 
were developed on the basis of experience in working with 
radium and on cyclotrons. Medical-Sanitary Monitoring 
Section No 5 staffed by major scientists was formed in 
affiliation with the Science and Engineering Council of the 
Group Control Board. The section was headed by future 


academicians V. V. Parin (chairman) and G. M. Frank 
(science secretary).° At the first meeting on 24 April 1946, 
Section No 5 approved a proposal by Ya. B. Zeldovich 9n 
organizing personal “radiation hazard” film-badge moni- 
toring. Ya. B. Zeldovich was also commissioned to orga- 
nize this monitoring in Laboratory No 2. Simultaneously 
with preparations for starting experimental reactor F-! in 
Laboratory No 2, specialists of the USSR Ministry of 
Public Health and the Group Control Board organized a 
radiation monitoring system in the first Soviet enterprises 
working with sources of ionizing radiation and natural 
uranium. It was further decided to organize production of 
radiometric devices in the system of the Group Control 
Board. According to reports by A. A. Letavet and I. A. 
Orbelli, it was voted to: 


¢ conduct medical-sanitation servicing of the Radium 
Institute of the USSR Academy of Sciences (RIAN) 
and Laboratory No 2 by forces of the Institute of 
Occupational Illnesses of the USSR Ministry of 
Public Health; 

¢ organize medical-sanitation sections in the system of 
enterprises of the Group Control Board. 


Somewhat later (18 September 1946), the section passed a 
resolution on results of investigation of occupational haz- 
ards among workers of Combine No 6, mining uranium 
ore in Soviet Middle Asia. 


As noted in [15], long before the reactor was constructed 
in Laboratory No 2, a radiation monitoring group had 
been instituted under the supervision of B. G. 
Dubovskiy. In addition to development of monitors for 
gamma radiation, neutrons and radioactive gas, the 
group provided communication with biologists and phy- 
sicians who were intensively studying the effect of ion- 
izing radiation on man: ‘When we started the reactor, 
we already had models of a developed remote gamma 
radiation monitor that measured the presence of radio- 
active gas in air. Besides, workers at the Radiation 
Laboratory of the USSR Academy of Medical Sciences 
had developed personal integrating radiation monitors 
using thimble ionization chambers and photographic 
film. By means of these devices, we were able to monitor 
radiation safety and do biological experiments with 
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animals. There were no serious injuries to people oper- 
ating the First Soviet Nuclear Reactor. Radiation mon- 
itors for thermal and fast neutrons were developed 
somewhat later” [1 5]. 


Radiation monitors were developed in other institutes 
and enterprises as well. Section No 5 also decided 
(minutes No 10, dated 18 September 1946): “To take 
into account a report Gn formulation of work on design 
of radiation monitors in RIAN and Leningrad Physicote- 
chnical Institute, to include them in the combined plan 
for radiation monitoring. To appoint A. I. Burnazyan to 
supervise realization of the plan.” In minutes No 16-17 
of a meeting of the section in December 1946, proposals 
on new types of radiation monitors by workers of Labo- 
ratory No 2 B. G. Dubovskiy and I. S. Panasyuk were 
examined and approved. Also recruited in work on 
fabrication of radiation monitors were German scien- 
tists working in Laboratory B in the Southern Urals (K. 
Zimmer's group), as well as at Plant No 12 in Elektrostal. 


Radiologist physicists began to be trained to care for 
workers in enterprises of the Group Control Board. 
Radiation monitoring services were set up at facilities. 
Later on, the functions of studying the effect of radiation 
on the human organism, as well as developing all forms 
of standards for working with radioactivity were trans- 
ferred to the Institute of Biophysics, which was formed 
on the basis of the Radiation Laboratory of the USSR 
Academy of Medical Sciences instituted in 1946. The 
first director of the laboratory, and later of the institute, 
was the eminent scientist G. M. Frank.® 


The National Radiation Safety Service headed by the 
USSR Ministry of Public Health developed radiation 
safety standards (NRB) and basic sanitary regulations 
(OSP). These standards were continually being 
upgraded. In the third edition of NRB-76/87 and OSP- 
72/87, it is indicated that they extend to all enterprises 
and institutions of all ministries and agencies where 
natural and artificial radioactive materials and other 
sources of ionizing radiation may be produced,treated, 
used, stored, recycled, decontaminated or transported 
[16]. It 1s also noted in these standards that they must not 
be in conflict with any agency-wide or industry-wide 
regulations or instructions. Those guilty of violating the 
standards are answerable to administrative authorities, 
and in case of gross violations are subject to criminal 
prosecution. 


Prior to 1972, there was no officially approved State 
service in the nation that was responsible for nuclear 
safety. However. an industry-wide research laboratory of 
Sredmash had been set up since 1958 that was equipped 
with the necessary stands for doing experiments on 
determining conditions of ensuring nuclear safety in the 
atomic industry. The laboratory was headed by one of I. 
V. Kurchatov’s coworkers who had taken part in starting 
reactor F-1, the former science director of industrial 
reactor A, B. G. Dubovskiy. In the laboratory that he 
supervised, in addition to experimental data on deter- 
mining critical masses, basic regulatory documentation 
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was compiled on assurance of nuclear safety at enter- 
prises of the industry. Positions of responsivle persons 
were instituted at all enterprises (deputy chief engineer 
or chief physicists), who monitored observance of the 
aforementioned standards. The actual science director of 
these questions in the industry and the service that had 
been institute at that time was the self-same B. G. 
Dubovskiy. 


With the development of nuclear power, introduction of 
research actors into service and construction of the 
nuclear ice-breaker fleet, problems of nuclear safety 
began to show up in various industries and agencies. 
Following a series of accidents involving the inception of 
spontaneous nuclear chain reactions at industrial enter- 
prises and in institutes, a special inspector's office, the 
first Gosatomnadzor [Federal Oversight of Nuclear and 
Radiation Safety], was instituted in 1972, affiliated with 
the main producer of fissionable materials: Sredmash. 
This office was enforcement of nuclear safety regula- 
tions. N. I. Kozlov, one of the leading specialists in the 
field of nuclear reactor service, was named first director 
of Gosatomnadzor.’ 


Although the said office was charged with State-wide 
functions on enforcement of nuclear safety regulations, 
nevertheless its operation could not be compietely inde- 
pendent, subject as it was to Sredmash. Decisions that 
were made in principle by N. I. Kozlov regarding indi- 
vidual violations of nuclear safety regulations and mea- 
sures to correct them relating to Sredmash institutes, 
design and planning organizations, and enterprises. 
might not be approved by the minister or his first 
deputy. Therefore, it was later decided to make this 
agency independent. In addition to nuclear safety, it was 
also charged with monitoring individual questions of 
accident prevention involving the operation of basic 
equipment of NEP reactors. 


Gosatomenergonadzor SSSR was instituted by Statute 
No 653-27 of the USSR Council of Ministers dated 14 
June 1983 for State enforcement of nuclear safety regu- 
lations and accident prevention. Its main jobs were [17]: 


* overseeing observance of established regulations and 
instructions on nuclear safety and accident preven- 
tion by all ministries, agencies, institutions and 
authorities in the design, construction and operation 
of nuclear power facilities; 

* overseeing the designing and manufacturing of equip- 
ment for these facilities, as well as the storage and 
transportation of nuclear fuel and radioactive waste 
at the aforementioned facilities; 

* overseeing work on experimental and research reac- 
tors with respect to problems of nuclear safety in 
research institutes, design offices, and naval and 
civilian marine power plants; 

e checking ministry and agency development of regula- 
tory documentation on assurance of safety in opera- 
tion of nuclear power facilities: 

* monitoring the accounting of fissile materials at 
nuclear power facilities: 
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* monitoring implementation of accident prevention 
measures at nuclear power facilities and the state of 
readiness of enterprises for accident cleanup; 

¢ following standard procedures in checking the quality 
of construction of nuclear power facilities and equip- 
ment installation at such facilities. 


Among the other jobs to be handied by Gosatomenergo- 
nadzor were the coordination and control of research 
done by various agencies to substantiate safety require- 
ments for nuclear power facilities, and the efficacy of 
engineering features used to ensure safety of these facil- 
ities. Statute [17] reflects the fact that research on safety 
of nuclear power facilities is supervised by the I. V. 
Kurchatov Institute of Nuclear Power. Questions of 
radiation safety are the province of the USSR Ministry 
of Public Health, and the Ministry of Defense is in 
charge of storage of fissile materials used in nuclear 
weapons. 


With formation of the CIS, each State has set up its own 
oversight agencies. For example, in Russia the functions 
of oversight are under the jurisdiction of Gosatomnad- 
zor. However, up to this point work is still in progress on 
the details of distributing responsibility for some func- 
tions of State oversight among agencies with respect to 
problems of accident prevention and radiation safety at 
enterprises under the jurisdiction of the RF Ministry of 
Atomic Energy, and for radiation safety and storage of 
radioactive materials at various facilities and bases of 
the Ministry of Defense. The destruction of nuclear 
warheads and reduction of nuclear arms make these 
problems even more urgent both in enterprises of Russia, 
and in other CIS nations that have items of enriched 
2351) and plutonium. 


Conclusion 


As noted at a meeting of the Board of Directors of the RF 
Ministry of Atomic Energy (5 October 1993, minister’s 
order No 689 dated 16 November 1993), which consid- 
ered the status of nuclear and radiation safety at enter- 
prises of the sector, the following nuclear-hazardous and 
radiation-hazardous facilities are in operation: 


e 29 generating units at 9 nuclear electric plants with 
total installed power of 21,200 MW; 

e 15 research reactors and 30 critical stands in research 
institutes and design offices of the sector, 

¢ 3 industrial graphite-uranium reactors of ADE type, 
reactors “Ruslan” and “Lyudmilla”; 

e plants that manufacture and process nuclear fuel (2 
plants that produce fuel elements and assemblies, 4 
isotope separation plants, 2 metallurgical-chemical 
plants, 3 radiochemical plants); 

¢ nuclear-hazardous sections and laboratories of 
research institutes; 

* storage facilities and stockpiles of fresh and spent 
nuclear fuel and fissile materials at nuclear electric 
plants, industrial and research reactors, plants of the 
fuel cycle, in research institutes and design offices of 
the sector. 
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The radiation situation at enterprises of the sector in 
1993 was characterized by the following data: with 
permissible dose rate of 5 rem/yr, the average dose of 
external exposure of personnel was 0.47 rem. Overexpo- 
sure of as much as 7.5 rem was recorded for 25 workers 
at Smolensk NEP in doing repair work that was autho- 
rized by agencies of Gossannadzor;, a slight excess over 
the established regulatory annual uptake of radionu- 
clides in the organism was recorded for 49 miners of 
Priargunsk Chemical-Mining Combine. 


In connection with the possible conversion to new and 
lower dosage limits for personnel and the general popu- 
lation that are being recommended by the IAEA and 
ICRP (2 rem/yr for personnel and 0.1 rem/yr for the 
general population), enterprises of the sector are plan- 
ning to carry out an ambitious program of organizational 
and preparatory work on practical introduction of these 
limits. 


The Board notes that dual purpose graphite-uranium 
reactors ADE-2 (Krasnoyarsk-26 Chemical Mining 
Combine), ADE-4 and ADE-5 (Tomsk Siberian Chem- 
ical Combine) are operating steadily and providing heat 
and electric power to closed cities, while the oblast 
capital of Tomsk gets 75 percent of its heat from the 
Siberian NEP. 


The decision of the Board in accordance with Ruling No 
1770-r of the Russian Government dating from 7 Oct 
1993 gives commissions to prepare a federal target 
program “Safety of Nuclear Power and Industry of the 
Russian Federation.” Also given are other commissions 
on assurance of nuclear and radiation safety, including 
development of an industry-wide concept on response to 
extraordinary situations. 


In addition to the agency tasks handled by the RF 
Ministry of Atomic Energy, a major role in assurance of 
nuclear and radiation safety belongs to State-wide agen- 
cies. The details of functions of these agencies, as well as 
ratification of the Law on Atomic Energy must be 
resolved in the very near future. 


Footnotes 


1. I. V. Kurchatov called V. I. Klimenko his only grad- 
uate student. Subsequently, V. I. Klimenko was to be 
transferred to the V. I. Lenin Research Institute of 
Nuclear Reactors, where he directed research in the 
science of materials. 


2. Subsequently worked at Tomsk-7 in Combine No 
816, as chief engineer and director of Combine No 
815 in Krasnoyarsk, chief of 15 GU, deputy minister 
and first deputy minister of medium machinery man- 
ufacturing of the USSR. 


3. The rise of power was limited by the level where the 
reactor was destroyed, i.e. it went into the subcritical 
state with dispersal of the core. 
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. Delayed neutrons are formed from fission products. 
They were discovered in 1941 by E. Fermi, who 
pointed out their critical role for monitoring the 
intensity of fissions during control and regulation of 
the chain reaction in a nuclear reactor [6]. 


. The section established Wednesday as its weekly 
workday. Work started at 21:15 (minutes No | dating 
from 24 April 1946). 


. Associate member of the Academy of Medical Sci- 
ences since 1954, directed the radiation laboratory, 
the Institute of Biophysics of the USSR Ministry of 
Public Health. and later the Institute of Biophysics of 
the Academy of Sciences in Pushchino. 


. N. L Kozlov began work in 1948 on the First Indus- 
trial Nuclear Reactor. He later worked as director of 
graphite-uranium reactor AV-2 and deputy chief 
engineer of Combine No 817 at Chelyabinsk-40. 
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West Examines Soviet-Era Nuclear Power Plants 


957F0030A Moscow SEGODNYA in Russian 
10 Nov 94 p 9 


[Article by Leonid Veksler. senior research staff, 
Kurchatov Scientific Research Institute: “The West 
Examines Soviet NPP: No Failing Grades So Far”; 
printed under the rubric “Expert Studies”] 


[FBIS Translated Text] Nuclear power plants [NPP] 
built by Soviet engineers in the USSR and other coun- 
tries have become an object of close attention on the part 
of all those concerned with the nuclear safety issue, 
primarily the countries owning these NPP and their 
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neighbors. There are two reasons for this interest. For 
one thing, it is generally assumed that these NPP are not 
sufficiently safe. The second reason is the desire to oust 
Russia, still a strong competitor, from the world nuclear 
power market. We should also bear in mind the influence 
of the antinuclear movement, which, among others, is 
supported by the mighty lobby of oil- and gas-producing 
and processing companies. 


Yet, virtually all countries where “Soviet” NPP are in 
operation strongly depend on nuclear power. For instance, 
the share of NPP in electricity production last year 
accounted for 87% in Lithuania, 47% in Slovakia, 43% in 
Hungary, 37% in Bulgaria, 33% in Ukraine, 22% in 
Czechia, and 12% in Finland and Russia each. In te 
European Russia, nuclea™ electricity production makes up 
a considerable share, 24%, and in the northwestern part of 
Russia it accounts for 48% of all electric power. A total of 
66 nuclear power units (out of the world’s total of 430) 
operate in these countries. Russia has 29 of them. 


It is understandable that the governments of these countries 
are opposed to all suggestions that these power plants be 
shut down, although they share the West’s concern about 25 
NPP power units in five countries (Russia, Ukraine, Lithua- 
nia, Bulgaria, and Slovakia). These are the power units with 
first-generation VVER reactors (10) and RBMK reactors 
(15), which are described as presenting the most hazard. 
Because of the acute energy crisis in Armenia, this list will 
soon be joined by another of the two Armenian NPP power 
units with VVER reactors, which were stopped in the early 
1989 after the Spitak earthquake. 


The West Pays... 


It is indicative that the problems of “‘Soviet” NPP were 
discussed at the three last annual summits of the world’s 
seven industrially advanced nations. As expected, the 
meetings did not call for an immediate stopping of the 
reactors that present a high risk level. They recom- 
mended a speedy compliance with safety-enhancement 
measures coordinated by the European Communities 
Commission (ECC). 


It should be said that more than mere recommendations 
were offered. For instance, in 1991-93 the European Com- 
munity provided to the CIS countries (under the TACIS 
program) and the nations of Central and Eastern Europe, 
including Lithuania (the PHARE program), 201 million and 
75 million ECU, respectively. In particular, Russia will 
receive in 1994 100 million ECU, which will be spent on 
improving the safety of the Leningradskaya, Novovoron- 
ezhskaya, and Kolskaya NPP. Furthermore, several 
Western firms and nuclear power plants have signed bilat- 
eral agreements for assistance with work on individual 
power units. Although some of the aspects of this coopera- 
tion have run into problems, over all, considerable progress 
has been achieved. The West is beginning to understand that 
this cooperation can be mutually profitable. Specifically, 
work under international nuclear power projects will make 
it possible to utilize the available scientific and engineering 
potential of Russia and other countries. 
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Analyzes... 


While, previously, the rationale behind the suggestions 
emanating from the West as to the desirability of shutting 
down these NPP left much to be desired and left wide 
room for political speculation, recently the situation has 
changed for the better. A certain role in this change was 
played by the participation of Western experts in safety 
analysis for “Soviet” NPP, which were paid for by the 
taxpayers in the respective Western countries. In the 
current context, with its general stagnation of the world 
nuclear power industry, taking part in these evaluation 
projects became a profitabie business. In fact, the collateral 
problem of appropriate recompense for experts of the 
Eastern side in joint projects was raised. These Eastern 
countries realized that they should craft their import 
policies in such a way as to avoid refinancing nuclear 
power industry of Western countries from funds allocated 
them through international assistance channels and now 
being in fact spent to weaken their positions. 


Efforts to define the necessary steps for improving the 
safety of NPP power units with first-gene ation VVER on 
an internat'onal scale were first conducted back in 1991 
under the aegis of the International Atomic Energy Agency 
(IAEA). The project was carried out by experts from 16 
countries and cost approximately $1 rmillion. Some 1300 
defects were discovered in the design and the operation 
practices of these power units. These shortcomings were 
grouped into broad categories representing 100 safety 
problems to be corrected or further analyzed, including 59 
classified as problems of the top importance. A similar 
study to assess the safety of NPP with RBMK reactors, 
with the participation of 170 experts from 11 countries, 
was conducted within the framework of an ECC project 
that cost 4 million ECU. The project was based on the 
second unit of the Ignalinskaya NPP and the third unit of 
the Smolenskaya NPP in 1992-94. A total of approxi- 
mately 300 defects were identified, which were grouped 
into 14 major problems. Despite the importance of these 
two projects, they failed to yield specific recommendations 
on priorities in safety enhancement of these power units 
and their financing from the West. As many other expert 
assessments of nuclear power plants conducted by the 
Western specialists, they did not conclude that there were 
reasons for an immediate plant shutdown. 


..And Gives a “Satisfactory” Grade 


These studies viewed the various aspects of NPP but did 
not offer an opportunity for quantitative comparisons of 
their safety with that of Western reactors. This problem 
can be solved by probabilistic safety analysis [PSA], 
which became widespread in the West back in the 1970s. 
In the former USSR it was believed that this analysis, 
concerned with very serious accidents at NPP, was 
unnecessary, because of a very low probability of such 
events. It took the Chernobyl disaster to change the 
attitude to PSA. Although after 1986 these laborious 
studies began to be conducted in compliance with the 
requirements of the Russian domestic standards, they 
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were not adequately funded. As a result, the few PSA 
projects started for planned or operational NPP were 
incomplete and overly optimistic in their premises and, 
for the most part sought to demonstrate a high safety of 
these power installations. Despite some value of these 
PSA attempts, they were not suited for comparison with 
generally accepted safety and probability criteria of 
Western NPP. 


One such criterion is the frequency of heavy damage of the 
reactor core (FHDRC), which for the operational reactors, 
according to international recommendations, should be 
10°* per reactor per year. This means that the probability 
of a heavy reactor damage on average should not exceed 
one event in 10,000 years of its hypothetical operation. 


Based on the recommendations on safety improvement 
obtained as a result of PSA, it was possible for Western 
reactors to lower FHDRC by approximately a factor of 
10, which largely matches the above-stated criterion. It 
would be interesting, therefore, to estimate FHDRC 
values for the “Soviet” power units and the possible 
effect of suggested safety enhancement measures. 


The possibility of a correct comparison of NPP in terms 
of safety and evaluation of enhancement recommenda- 
tions appeared only last year, after the completion of a 
series of PSA with participation of Western experts 
under international programs for the assistance in the 
assessment of NPP safety in Central and Eastern Europe. 


The results of these studies were presented, in particular, 
at the meeting of the technical committee of IAEA in 
Hungary in September of 1994. This was the fifth (since 
1985) such action on PSA for NPP built in the former 
CMEA countries. Hungary was chosen as the permanent 
host country by IAEA because at that time it was 
relatively more democratic among these nations. Rus- 
sian specialists gained access to these meetings only after 
the second conference in 1987. 


The PSA results presented at the conference were highly 
informative. Thus, for the Paks NPP (Hungary) with 
second-generation reactors of the VVER type, the FHDRC 
is 5 x 10° per reactor per year, which is fivefold the value 
indicated above 10 per reactor per year). However, by 
instituting the safety measures that have been recom- 
mended, FHDRC could be reduced by more than a factor 
of 10. Similar results were obtained for the power units at 
Bogunica (Slovakia) and Dukovany (Czechia). Thus, the 
implementation of the recommended measures will make 
it possible to attain the safety level of operational Western 
NPP. 


A similar situation is observed also for the second unit of 
Ignalinskaya NPP (Lithuania), which has an RBMK-1500 
reactor, PSA studies under the Barselina project were 
conducted for this reactor for a period of three years. It was 
a joint effort by experts from Lithuania, Russia and 
Sweden. The results of the project were then subjected to 
an expert assessment by U.S. specialists. The FHDRC 
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value for this power unit was found to be 2 x (10% per 
reactor per year. If the safety measures are implemented, 
the value would be reduced by a factor of three. 


We should stress that, because of the specifics of their 
designs, the definition of a heavy damage of the core in 
RBMK reactor analysis is different from the definition 
adopted for VVER reactors. Therefore, comparison of 
FHDRC for RBMK with the above-given probabilistic 
safety criteria would be incorrect. Nevertheless, for RBMK 
this indicator is also a valuable safety characteristic. 


So-called second-level PSA are needed to compare the safety 
level of NPP with RBMK and the Western nuclear power 
plants with reactors of different types. These studies would 
be able to define the frequency of a higher radioactivity 
release into the environment, which is an important indi- 
cator of the NPP impact on the population health. 


Conducting second-level PSA is essential both for NPP 
with RBMK that have an incomplete protective shell for 
containment of radioactivity release, and for VVER 
reactors. Such analyses have yet to be conducted in 
Eastern nations. Only after they are completed it will be 
possible to obtain quantitative comparisons of RBMK 
safety with reactors of other types. 


Probabilistic safety analysis carried out by the interna- 
tional community with participation of the countries 
owning “Soviet” NPP did not find these power plants to be 
below the admissible safety level. The safety level can be 
raised significantly by instituting relatively inexpensive 
measures recommended by these studies. This should be 
accepted as an imperative by countries responsible for the 
continuing operation of these nuclear power plants. 


Rolling or Pressing? 


957F0038 Moscow 
KUZNECHNO-SHTAMPOVOCHNOYE 
PROIZVODSTVO in Russian No 10, Oct 94 pp 21-24 


[Article by B. Ya. Mazurovskiy; UDC 621.7.044.001] 


[FBIS Abstract] Methods of joining pipes to pipe plates 
are compared. The drawbacks of these methods are 
outlined. Unsatisfactory results with traditional methods 
prompted the development of new attachment methods. 
The methods discussed here are compared in a table 
which provides data on pipe diameter ranges for each 
method, the seam length, and the degree of perforation. 
Values are given for durability, corrosion resistance, and 
hermiticity. Costs associated with each method are cal- 
culated. Results of experimental testing and analysis are 
summarized. Electrohydraulic pressing has yielded good 
results, but electrohydraulic pulse pressing permits more 
exact regulation of pressing parameters. Results can be 
improved by combining this method with thermal pro- 
cessing. Electrohydraulic pressing with thermal pro- 
cessing is recommended to weld the joints of pipes with 
pipeplates. This increases the reliability and lifespan of 
the collectors of marine steam generators and atomic 
power plants. Figures 2; table 1; references 33 (Russian). 
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Use of Dibenzo-18-Crown-6 as Modifier in 
Charcoal-Paste Electrode for Determination of Lead 


957M0012A Ivanovo KHIMIYA I KHIMICHESKAYA 
TEKHNOLOGIYA in Russian Vol 36, No 11, Nov 93 
(manuscript received 11 May 93) pp 51-54 


[Article by L. G. Shaydarova, N. A. Ulakhovich, M. A. 
Al-Gakhri, and G. K. Budnikov, Kazan State University; 
UDC543.253:541.49] 


[FBIS Abstract] The development of new chemically 
modified electrodes having enhanced selectivity but not 
containing scarce or costly components is essential for 
formulating effective volt-amperimetric analytical tech- 
niques. The problem of determining micro quantities of 
heavy metals, particularly lead, took on greater signifi- 
cance during recent years in connection with environ- 
mental control. In order to further lower the sensitivity 
level for the determination of lead, it must be concen- 
trated in organic solutions electrochemically on a mer- 
cury electrode or on a charcoal-paste electrode without 
applied potential. In the latter case the effects of matrix 
components must be taken into account. The use of 
macrocyclic compounds to increase selectivity thus takes 
on greater interest. In the present work volt- 
amperimetric measurements were made on a PU-] 
polarograph and on a PO-5122 Model 03 oscillographic 
polarograph using a charcoal-paste electrode prepared by 
combining 3 grams of spectrographically pure charcoal 
Grade V-3 with 1.5 grams paraffin wax and 0.5 gram 
dibenzo-1!8-crown-6. The use of this electrode permitted 
determination of 2 X 10° mg per liter of Pb(II) in the 
presence of Cd(Il), Mn(II), Zn(II), Hg(Il), THI), and 
Ag(I) in residues and in natural waters. Figures 3; 
references 9 (Russian). 


Determining Pesticides by Kinetic Method 


957M0012B Ilvanovo KHIMIYA I KHIMICHESKAYA 
TEKHNOLOGIYA in Russian Vol 36, No 11, Nov 93 
(manuscript received 17 May 93) pp 58-61 


[Article by L. A. Anisimova, Ye. V. Priymak, Ye. V. 
Rodionova, and V. F. Toropova, Kazan State Univer- 
sity, UDC543.541.128:632.95] 


[FBIS Abstract] Dithiocarbamates such as polycarbacine 
(a complex compound of ethylenebisdithiocarbamate 
and ethylenethiouram disulfide), polychom (3:1 mixture 
of polycarbacine and cupric chloroxide), and eptam 
(S-ethyl-N.N- di(propyl)-thiocarbamate) are pesticides 
used widely in agriculture that are potential pollutants of 
the environment. Various means are used to determine 
their presence, such as electrochemical and kinetic 
methods owing to their high sensitivity, simplicity, and 
the possibility of increased selectivity. In the present 
work a kinetic method was developed for the determi- 
nation of the above pesticides based on inhibiting effects 
on ligand exchange reactions. The method was tested on 
both pure solutions and on biological matter. The 
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method is capable of detecting the above pesticides to 
the 0.1 level of allowable residual quantity. Figure 1; 
references 9 (Russian). 


Multi-Layered Electro-Deposited Fe/Cu Coatings 


957M0012C Ivanovo KHIMIYA I KHIMICHESKAYA 
TEKHNOLOGIYA in Russian Vol 36, No 11, Nov 93 
(manuscript received 26 Apr 93) pp 85-89 


[Article by V. M. Fedosyuk, O. I. Kasyutin, and T. M. 
Tkachenko, Solid Body Physics and Semiconductor 
Institute, Minsk; UDC537.622.4:539.216.2] 


[FBIS Abstract] Interest in ultra-thin (about | nanome- 
ter) multi-layered structures containing alternating mag- 
netic and non-magnetic layers continues to grow, both 
from the standpoint of their many unique and unusual 
properties, and as an instrument to study fundamental 
problems in the theory of magnetism. In the present 
work, iron and copper were deposited alternately by 
pulsed electrolysis by a previously described method and 
the products studied using X-ray and Mossbauer tech- 
niques. While any applications of these materials in 
magnetic recording or other similar fields remains 
doubtful, other areas such as in various sensors which 
use the magnetic resistance effect appear promising. At 
certain thickness ratios in the iron-copper layers, very 
high magnetic resistance may be expected. This. in 
conjunction with low coercive force in the layers, makes 
them most promising. Figure |; references 16: 8 Russian, 
8 Western. 


Spontaneous Polymerization of Propargy! Bromide 
During Reaction With Pyridine 


957M0012D Ivanovo KHIMIYA I KHIMICHESKAYA 
TEKHNOLOGIYA in Russian Vol 36, No 11, Nov 93 
(manuscript received 6 Jan 93) pp 116-118 


[Article by M. K. Abdumavlyanova, O. D. Tillyayev, 
and A. T. Dzhalilov, Tashkent Chemical-Technological 
Institute; UDC541.64] 


[FBIS Abstract] Recently, there is an increased interest 
in the synthesis of polymers having both semiconductor 
and electrical conductivity properties. Polymers con- 
taining conjugated double or triple bonds in the trunk 
chain have these properties. Polymers having a nitrogen 
atom in the chain are the most well studied of nitrogen- 
containing polyconjugated systems, although their low 
solubility limits the possibility of studying them, their 
modifications, or any practical applications. Introduc- 
tion of nitrogen-containing heterocyclics into the side 
chain of carbon-chain polymers with conjugated systems 
makes it possible to obtain soluble polymers whose 
properties may be systematically studied by polymer- 
analog conversions. In the present work the polymeriza- 
tion of propargyl bromide in the presence of pyridine 
was studied and a water-soluble oligomer was synthe- 
sized which had a system of conjugated double bonds 
and had both semiconductor and electrically conducting 
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properties. The kinetics of the polymerization process materials, one of the remaining deficiencies of these 
and the physical-mechanical properties of the oligomer |§= membranes is their low resistance to heat and radiation 
were studied. References 4: 3 Russian, | Western. requiring rather severe methods of filter sterilization to 

prepare special membranes for use in nuclear energy or 


Work Function of Electrons in Polymers, Adhered high precision electronics. In the present work a new 


to Metals technology was developed for making track membranes 
— — from polyimides, which are resistant to both heat and 

§ ; 
fie ret re a. 7 a 04 radiation. Studies were made of all stages of pore forma- 


: ' tion and the action of high energy ions (exceeding 0.3 
(manuscript received 17 Feb 93, after revision 24 Feb 93) Mev per nucleon) on the polyimide. It was demonstrated 


pp 77-83 that the irradiation causes rupture of the imide rings and 


[Article by S. A. Nenakhov, G. I. Shcherbina, A. Ye. te er had ee ee 

Chalykh, and V. M. Muller, Physical Chemistry Insti- tudy of the atypia oo = Ing a Pea yeni 

tute, Moscow: UDC537.31 1+541.13] were made an a new and ecologically clean etc ing 
agent was found in concentrated hydrogen peroxide, 

{[FBIS Abstract] The electrophysical properties of thin which provides high selectivity in speed of track etching 

layers of polymeric dielectrics adhered to the surfaces of — in polyimides. Membranes were developed for ultrafil- 

metallic conductors have not been well studied experi- —_—‘ tration (pore diameters to 0.05 micron) and microfiltra- 

mentally. Furthermore, apart from theoretical consider- tion (pore 0.05-2.0 microns). Figures 7; references 37: 22 

ations, a dielectric inside the zone of adhesion with Russian, 15 Western. 

conductor could display interesting effects associated 

with a difference in chemical potential of the electronsin Synthesis and Properties of Polyamino Acids 

the contact phases. In the present work a study wasmade Containing Dyes for Preparation of 

of the work function and other electrochemical charac- Langmuir-Blodgett Films 

teristics of several polymeric dielectrics adhesively 957M0003B Moscow VYSOKOMOLEKULYARNYYE 

bound to the surface of steel. The work function varies SOYEDINENIYA in Russian Vol 36. No 3. Mar 94 

with the thickness of the polymer layer, changing from a (manuscript received 25 Jun 93) pp 515-518 

value characteristic for steel to a value corresponding to 

a massively thick polymer specimen. The relationship [Article by Khalid Makher, Ye. N. Yeliseyeva, G. V. 

between specific conductivity and layer thickness in the Popova, and S. G. Yudin. Russian Chemical- 

adhesion zone is different from that in the bulk polymer Technological University imeni D. I. Mendeleyev, 

and varies with the nature of the polymer. Figures 8; Moscow, Crystallographic Institute, Moscow; 


references 8 (Russian). UDC541.64:547.83] 
Polyimide Track Membranes for Ultra- and [FBIS Abstract] Researchers working in the field of 
Microfiltration molecular electronics have turned their attention to 


various modifications of polyamino acids, such as pho- 
tochromes, electrochromes, thermochromes, lumi- 
nochromes and other similar compounds. In the present 
work a study was made of the syntheses of polyglu- 


[Article by A. I. Vilenskiy, V. A. Oleynikov, N. G.  }4roxvicoumarin, safranine T and carbocvanine a 
Markov, B. V. Mchedlishvili, and E. D. Dontsova, rear tags 


Crystallography Institute imeni A. V. Shubnikov, coloring agents. Immobilization of carbocyanine gave 


Moscow, SPA “Plastik”, Moscow; UDC541.64:532.72] the highest degree of coloring agent infusion. All com- 
pounds synthesized form colored monomolecular Lang- 


[FBIS Abstract] Track membraned filtration is presently | muir-Blodgett films. References 7: 4 Russian, 4 Western. 
one of the most widely used technological processes for 

separating complex mixtures. These membranes are pre- Disinfection of Liquid Materials With High 

pared by irradiating polymer films with high energy ions Voltage Discharge 


to form penetrating particle tracks. Features of these 957MO0008A Kishinev ELEKTRONNAYA OBRABOTK11 


track membranes setting them apart from traditional MATERIALOV in Russian No 2, Mar-Apr 94 (manuscript 
foramenous membranes are their high selectivity in received 7 Jul 93) pp 70-73 


respect to colloidal particles, as determined by their 
uniformity in size and shape of pores, their low adhe- [Article by V. S. Goldayev] 

siveness which allows regeneration of filter elements 

made from them, and their inertness in regard to many —_[FBIS Abstract] High voltage pulsed electrical discharges 
compounds including biological matter. While some of — are known to affect the space surrounding the discharge 
the problems in connection with the use of track mem- — channel with a shock wave, ultraviolet radiation, and 
branes, such as low resistance to heat and alkalinity or |= thermolysis and electrolysis products, if the discharge is 
acidity were overcome by using various other polymer §_made in a liquid medium, all of which to some degree 


957M00034 Moscow VYSOKOMOLEKULYARNYYE 
SOYEDINENIYA in Russian Vol 36, No 3, Mar 94 
(manuscript received 28 Jun 93) pp 475-485 





This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 














JPRS-UST-95-002 
13 January 1995 


produce a disinfecting or bactericidal effect. In the 
present work some basic trends in the development of 
methods to disinfect liquids by this means are presented 
and the possibility of treating water with it employing 
the disinfecting power of free hydroxyl and hydrogen 
radicals, Ultraviolet radiation and the shock wave are 
conjectured to be the most well-defined disinfecting 
factors. It was observed that in treating water containing 
various microorganisms, the bactericidal power remains 
active in water containing proteins of natural or artificial 
origin. A mock-up model of a unit for concurrent 
treating of waste water is presented along with its eco- 
logical advantages. Figures 2; references 10 (Russian). 


Synthesis and Study of Orthophosphates of 
Tetravalent Actinoids With Alkali Elements 


957MO0I1A St. Petersburg RADIOKHIMIYA 
in Russian Vol 36, No 3, May-Jun 94 (manuscript 
received 8 Nov 93) pp 205-208 


[Article by Yu. F. Volkov, R. F. Melkaya, V. I. Spirya- 
kov, and G. A. Timofeyev; UDC548.736:546,799] 


[FBIS Abstract] Orthophosphates provoke considerable 
interest owing to the fact that they possess many useful 
properties, such as being effective solid electrolytes or 
stable compound-matrices for inclusion of radioactive 
waste material. However, the physical chemical proper- 
ties of many phosphates, such as the double phosphates 
of tetravalent actinoids with alkaline earth elements of 
the formula AM,(PQO,),, have not been well studied. Ten 
individual compounds of this type are described in the 
literature where A = an alkaline earth element and M = 
Th, U, Np, or Pu. These compounds were prepared by 
fusion of actinoid oxides and an alkaline earth phosphate 
with boron oxide at 1200 °C. Under these conditions, all 
compounds except NaPu,(PO,),, crystallize in mono- 
clinic syngonv. The double phosphate of plutonium with 
sodium forms a different modification. To clarify the 
causes for the dimorphism of this compound and the 
possible existence of other unavailable compounds in 
this series, a systematic study was undertaken of the 
synthesis by solid phase reactions and analysis of this 
series of compounds where A = Li, Na, K, Rb, and Cs; M 
= U, Np, and Pu. X-ray and IR spectra of the reaction 
products of step-wise calcining demonstrated the exist- 
ence of various polymorphic modifications of 
AM,(PO,),. The type of crystal structure, thermal resis- 
tance of the modification, and the nature of polymorphic 
transformations are functions of the natures of the 
actinoid atom and the alkaline earth element making up 
the composition of the orthophosphate. Figures 3; refer- 
ences 6: 4 Russian, 2 Western. 
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Preparation and Study of Compounds of Series 
A(I)PUO, . nH,O 

957M0011B St. Petersburg RADIOKHIMIYA 

in Russian Vol 36, No 3, May-Jun 94 (manuscript 
received 10 Mar 93) pp 209-213 


[Article by N. G. Chernorukov, N. V. Karyakin, Ye. V. 
Suleymanov, and G. N. Chernorukov; UDC541.118: 
546.791] 


[FBIS Abstract] Mineral-like crystalline compounds con- 
taining uranium (VI) are useful in connection with the 
problem of immobilizing radioactive waste. Derivatives 
of vanadium, niobium, tantalum, and antimony having 
the composition A(1)B(V)UO, were studied and found to 
be heat resistant and chemically inert. This, coupled with 
a laminar structure, makes it possible to fix various 
radionuclides in a crystal matrix by ion exchange. By the 
same token, derivatives of phosphorus and uranium (V1) 
of the title composition are also interesting. Some of 
them are naturally occurring minerals that have been 
well studied and found to have low solubility and are 
resistant to various natural factors making them suitable 
for localizing radioactive wastes. In the present work 
several structural analogs of the title composition where 
A(I) = Li, Na, K, Rb, Cs or NH, ions were synthesized by 
reaction of HPUO,.nH,O with A(I)OH in aqueous 
solution. The resulting compounds were studied using 
X-rays, IR spectra, and thermography, and their proper- 
ties, structural and crystal-chemical characteristics deter- 
mined. Figures 3; references 8: 3 Russian, 5 Western. 


Preparation of Microspherical Thorium Dioxide 


957MO0011C St. Petersburg RADIOKHIMIYA 
in Russian Vol 36, No 3, May-Jun 94 (manuscript 
received 9 Mar 94) pp 216-218 


[Article by V. G. Balakhonov, A. N. Zhiganov, V. A. 
Matyukha, N. P. Saltan, and Ye. A. Filippov; UDC546.841] 


[FBIS Abstract] Recycling Th-7°°U from closed loop 
reactors is one of the most promising ways of utilizing 
spent nuclear fuel. However, the handling of thorium 
dioxide powders, obtained from its many compounds, is 
accompanied by dust formation during many of its 
operations, thus having a deleterious effect on the 
hygienic aspects of its production. Moreover, working 
with secondary fissionable material is further compli- 
cated with a marked worsening through radiation. For 
these reasons, research efforts have been directed 
towards finding methods where dusty operations may be 
avoided. Preparation of granular dust-free thorium 
dioxide is an urgent problem which may be considered as 
one of the fundamental problems in applied radio chem- 
istry. It has been stated that microspheres may be 
prepared by remote automation, chiefly through a sol-gel 
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process. In the present work a method is described for 
preparing granular thorium dioxide from salt solutions 
by cryogenic solid phase conversion. The process 
includes: dispersal of the initial solution in liquid 
nitrogen and preparation of cryo-granules having the 
required particle size by applying a certain frequency of 
vibration at a draw plate and charging the formed 
droplets in a direct current field, solid phase conversion 
of the thorium salts to the hydroxide by treating the 
cryo-granules with pre-cooled ammonia, and drying and 
calcining the resulting hydroxide granules to give granu- 
lated thorium dioxide. Optimum conditions for the 
process were determined by pilot plant operation. 
Thermal analysis was employed to study the mechanism 
for converting thorium hydroxide granules into thorium 
dioxide. Figure |; references 6: 3 Russian, 3 Western. 


Computing Above-Ground Concentrations of 
Hydrogen Sulfide in Possible Accidental 
Situations at Astrakhan Gas Complex 


957M0006A Moscow KHIMICHESKAYA 
PROMYSHLENNOST in Russian No 3, Mar 94 pp 15-20 


[Article by V. K. Bashlachev, S. I. Grigorov, Ye. N. 
Yemelyanov, A. Ye. Patalakha, A. S. Pecherkin, V. I. 
Sidorov, S. I. Sumskoy, and V. A. Shargatov, Sci-Tech 
Center for Safety in Industry; UDC699.871.001.57]} 


[FBIS Abstract] Predicting the after-effects of major disas- 
ters at places containing toxic materials has become an 
urgent problem. Taking into account the high degree of 
corrosion and toxicity of gases and condensates at the 
Ast...khan Gas-Condensate deposit, the natural gas complex 
adjacent to populated settlements, and the Volga- 
Akhtubinsk Basin, an analysis was made of the dangers of 
possible accidental situations. Accidental gas gushers during 
construction and operation of gas wells and rupture of gas 
pipelines were assumed to be the most dangerous hypothet- 
ical disasters. One of the most toxic gaseous substances in 
the Astrakhan deposit is hydrogen sulfide (about 25 percent 
content in natural gas). In the present work some results are 
presented of computations of the above-ground concentra- 
tions of this gas following a hypothetical disaster at the 
Astrakhan gas complex as derived from two alternate 
approaches: 1) a gradient K-model based on numerical 
calculation of a differential equation for turbulent diffusion, 
and 2) utilization of an empirical Gaussian model. Both 
methods were found to give compatible final results on 
determining the distances at which maximum hydrogen 
sulfide concentration could exceed 30 mg per m° under the 
worst climatic conditions (35 km), and the safe distance 
from a gas well of 3 million m®* per day output (70 km). 
References 12 (Russian). 
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ae Filters for Compressed Air Cleaning 
nits 


957M0006B Moscow KHIMICHESKAYA 
PROMYSHLENNOST in Russian No 3, Mar 94 pp 42-45 


[Article by Yu. V. Danchenko, V. N. Antsiferov, A. V. 
Tarasov, I. N. Smirnov, and V. G. Chernukhina, Republic 
Engineering-Technical Center for Powder Metallurgy, 
Powder Technology Problems and Coatings and Experi- 
mental Production SRI, Perm, UDC66.067.12:621.762] 


[FBIS Abstract] The life expectancy of most types of 
pneumatic equipment using compressed air depends 
greatly on the ability of filters in the air compressor to 
eliminate fog due to moisture and oil. These devices 
consist mostly of a sieve-powder combination and while 
they effectively remove air impurities. they cause a 
significant drop in air pressure. This deficiency may be 
overcome by using a dual layer filter consisting of a 
highly permeable cellular material with 85-95 percent 
regulated porosity of 0.5-4.5 mm pore size of relatively 
high mechanical strength (copper) and a sintered fine 
filtering layer of metallic powder of a pore size set 
according the working requirements. In the present work 
some results are presented on the testing of such filters 
which were found to be acceptable for industrial pur- 
poses. Figures 3; references 6 (Russian). 


Technical-Economic Analysis of Work Indices of 
Gas-Liquid Reactors Used in Microbiological 
Synthesis Processes 


957M0006C Moscow KHIMICHESKAY A 
PROMYSHLENNOST in Russian No 3, Mar 94 pp 46-49 


[Article by N. A. Voynov, A. V. Gavrilov, and N. A. 
Nikolayev, Kazan State Technological University, Sibe- 
rian Technological Institute; UDC66.023.001.8] 


[FBIS Abstract] One of the factors holding back the 
development of industrial scale microbiological syn- 
thesis and the production of feed protein is the low 
solubility of oxygen in culture liquids. This precludes the 
possibility of conducting microbiological synthesis at 
high biomass concentrations which in turn determines 
low reactor output and large volumes in the reactor zone. 
During recent years strong efforts have been made in the 
search for new ways to intensify mass transfer of oxygen 
into the liquid phase, although this often leads to 
extremely high energy costs. In the present work a 
technical-economic analysis was made of the work of 
various reactors for the purpose of identifying the most 
promising developmental trend. Comparisons are pre- 
sented on forced gas dispersal reactors, reactors with 
mechanical blending devices, auto-induction turbine 
blenders, stream type reactors, air-lifts with multi-zone 
redistribution, shaft type reactors, and film type reactors 
with built-in pumps and multi-stage. The results indicate 
that the film type reactors appear to be the most prom- 
ising for industrial use. Figure 1; references 13: 11 
Russian, 2 Western. 
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Estimating Minimum Separation Time of Complex 
Systems on High-Efficiency Chromatographic 
Columns 


957M0006D Moscow KHIMICHESKAYA 
PROMYSHLENNOST in Russian No 3, Mar 94 pp 49-51 


[Article by Sh. I. Shatirishvili, G. N. Zakalashvili, and A. 
L. Sirbiladze, Orchards and Vinyards Institute, Tbilisi; 
UDC543.544] 


[FBIS Abstract] In order to analyze multi-component 
complex systems it is necessary to employ high efficiency 
capillary chromatographic columns with high theoretical 
plate values; to estimate their efficiency it is desirable to 
use some relatively simple relationships, presented in 
another work. It now becomes desirable to evaluate the 
time required to separate pairs of compounds in the 
capillary column during changes in certain factors within 
the limits of real existing values. In the present work 
Parnell’s formula was mathematically transposed for this 
purpose. Figure |; References 3 (Russian). 


Creating Flexible Chemical-Technological Systems 
for Pharmaceutical Production 


957M0006E Moscow KHIMICHESKAYA 
PROMYSHLENNOST in Russian No 3, Mar 94 pp 59-64 


[Article by S. M. Chistovalov and A. N. Chernov, SPA 
“IREA”; UDC661.12:66.01 1] 


[FBIS Abstract] That part of the chemical-pharmaceutical 
industry engaged in the production of biologically active 
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substances suitable for medications derives these sub- 
stances either by extraction from plant or animal cells or 
by fine organic synthesis. While the former trend in 
traditional pharmacy provides medications suitable for 
chronic ailments and prophylaxis, the latter deals with 
therapeutical remedies. The high biological activity of 
these substances also predetermines their low content in 
tablets, ampules, capsules, ointments, etc., and therefore 
the net output of these substances may be counted as 
several hundreds of kilograms, while the variety numbers 
in tens of thousands. For example, the 1995 demand for 
pyridine is 5, estrone—300, and spironolactone—2000 
kilograms. A characteristic feature of fine organic synthesis 
is that while the output may be low, it nevertheless requires 
a high degree of complexity in processes and special 
equipment, and the reaction mixture often contains corro- 
sive substances which contaminate the end product, low- 
ering its quality, and making it difficult to select proper 
equipment. These and other problems, especially the lack 
of special modern equipment for low-tonnage output, 
predetermine a rather low level in production, low degree 
of mechanization, and the presence of much glassware and 
make-shift apparatus of low volume precluding adequate 
quality control. One of the most promising new trends in 
the reoutfitting of low-tonnage chemical production is the 
creation of flexible technological systems which may be 
quickly and with minimum labor converted to the output 
of a new product. In the present work various such new 
methods are described which employ self-contained reac- 
tors and readily changeable piping. Figures 3; references 8: 
4 Russian, 4 Western. 
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International High-Latitude Expedition to Kara 
Sea (49th Cruise of Dmitriy Mendeleyev Scientific 
Research Ship) 


957N0025A Moscow OKEANOLOGIYA in Russian 
Vol 34 No 5, Sep-Oct 94 (manuscript received 25 Apr 94) 
pp 643-651 


[Article by A. P. Lisitsyn and M. Ye. Vinogradov, 
Oceanology Institute imeni P. P. Shirshov, Russian 
Academy of Sciences, Moscow; UDC 551.462] 


[FBIS Abstract] An international high-latitude expedi- 
tion on the Dmitriy Mendeleyev scientific research ship 
to the Kara Sea and the estuaries of the Ob and Yenisey 
Rivers took place during the period 14 August-15 
October 1993. Specialists from various Russian insti- 
tutes, as well as specialists from France, Germany, 
Norway and the United States, participated in the cruise 
(85 Russian, 7 foreign specialists). The sedimentation 
systems and ecosystems of the Kara Sea and the marginal 
filter phenomenon were studied in the Arctic for the first 
time. The objectives of the expedition are outlined, the 
methods, instruments and equipment used are briefly 
described, and the principal results obtained in the 
following research fields are given: hydrophysics and 
hydrochemistry; flows of matter, suspended material 
and hydrooptic observations; biology; isotopic composi- 
tion, lithology and geochemistry of bottom sediments, 
diagenetic changes in sedimentary stratum structure. 
The bottom sediments of the marginal filter (Ob and 
Yenisey estuaries) differ substantially from the shelf 
deposits in having a higher content of organic matter, 
iron, manganese and a whole series of other elements. 
These indicators make it possible to determine the 
region of propagation of ancient marginal filters in the 
geologic sections. A map showing the tracks of the 
expedition and the stations occupied accompanies the 
text. [This entire issue of the journal is devoted to the 
results obtained on this expedition.] Figure 1; references: 
2 Russian. 


Influence of Continental Runoff on Spatial 
Distribution of Hydrologic Characteristics of Kara 
Sea Waters 


957N0025B Moscow OKEANOLOGIYA in Russian 
Vol 34 No 5, Sep-Oct 94 (manuscript received 11 Mar 94) 
pp 652-661 


[Article by V. I. Burenkov and A. P. Vasilkov, Ocean- 
ology Institute imeni P. P Shirshov, Russian Academy of 
Sciences, Moscow; UDC 551.465.62] 


[FBIS Abstract] The influence of continental runoff on 
the horizontal and vertical distribution of temperature 
and salinity of Kara Sea waters (to the south of 77°N) is 
examined. Archival data are used in constructing isoline 
maps of the mean climatic temperature and salinity 
values at the surface. Data from measurements made 
with a CTD probe carried out on the 49th cruise of the 
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Dmitriy Mendeleyev scientific research ship in Sep- 
tember 1993 are analyzed: a) horizontal distribution of 
surface salinity; b) spatial distribution of salinity and 
temperature on two meridional sections: Yenisey and 
Ob. It was found that there was an isolated surface plume 
of highly freshened waters (with a salinity of about 10 
parts per thousand) in the western part of the sea, 
separated from the main runoff plume of the Ob and 
Yenisey by a corridor of waters with a salinity greater 
than 20 parts per thousand. The principal plume of river 
waters, in comparison with the mean climatic data, was 
greatly pressed toward the continent. Salinity in the 
northern part of the Ob and Yenisey estuaries exceeded 
the mean climatic values; in the Yenisey estuary it was 
anomalously high. An analysis of the spatial distribution 
of the hydrologic characteristics in the Yenisey section 
revealed the existence of a strong front at 74°N (with 
horizontal gradients greater than 1°C/km and | part per 
thousand/km), classified as a boundary front separating 
the runoff plume from sea waters. The boundary front 
was not registered in the Ob section; the frontal zone was 
blurred with gradients less than 0.1°C/km and 0.1 part 
per thousand/km. A wedging out of the salinity and 
temperature isolines in the near-bottom layer was noted 
which was stronger than in the Yenisey section. Figures 
5; references: 14 Russian. 


Hydrochemical Characteristics of Kara Sea Waters 


957N0025C Moscow OKEANOLOGIYA in Russian 
Vol 34 No 5, Sep-Oct 94 (manuscript received 21] Feb 94, 
after revision 20 Jun 94) pp 662-667 


[Article by P. N. Makkaveyev and P. A. Stunzhas, 
Oceanology Institute imeni P. P. Shirshov, Russian 
Academy of Sciences, Moscow; UDC 
551.464.3(268.52)] 


{[FBIS Abstract] A great number of hydrochemical deter- 
minations were made on the 49th cruise of the Dmitriy 
Mendeleyev in the Kara Sea (September 1993). During 
this period there was an unusually great northwesterly 
transport of waters and a great plume of freshened waters 
was formed, consisting of the weakly salinized and 
poorly mixed waters of the Ob and Yenisey. Such a 
hydrologic regime, differing from the mean multiyear 
characteristics, has never been described in the litera- 
ture. For example, the content of biogenetic elements in 
the surface waters was less than usual and this low 
content of these elements in the waters of the open part 
of the sea could be one of the factors responsible for the 
low productivity of sea waters. Three different areas 
were studied: southwestern parts of sea, mouths of 
Yenisey and Ob Rivers. Measurements were made of the 
distribution of dissolved oxygen, pH, total alkalinity 
(often a more sensitive indicator of the mixing of river 
and sea waters than salinity), phosphates, silicates, 
nitrates, nitrites and ammonium nitrogen in the open 
part of the sea and in zones of sea-river water mixing. 
The choice of the cruise track, taking in both the Kara 
Sea itself and the mouths of the Ob and Yenisey Rivers, 
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was particularly successful, making it possible to 
describe the distribution of the principal biogenetic 
elements and to characterize the processes of their trans- 
formation with a transition from river to sea waters. 
Important information was obtained on the distribution 
and regeneration of biogenetic elements (Si, PO, and 
NO,); their contents in the estuaries of both rivers 
differed from those cited in the literature. Figures 3; 
references: 13 Russian. 


Dissolved Inorganic Carbon in Kara Sea Waters and 
in Waters at Mouths of Ob and Yenisey Rivers 


957N0025D Moscow OKEANOLOGIYA in Russian 
Vol 34 No 5, Sep-Oct 94 (manuscript received 21 Feb 94, 
after revision 17 Jun 94) pp 668-672 


[Article by P. M. Makkaveyev, Oceanology Institute 
imeni P. P. Shirshov, Russian Academy of Sciences; 
UDC 551.464.626(268.52)] 


[FBIS Abstract] The results of determinations of pH and 
total alkalinity values made on the 49th cruise of the 
Dmitriy Mendeleyev were used in computing the con- 
tent of dissolved inorganic carbon, partial pressure of 
carbon dioxide and other components of the carbonate 
system in the western part of the Kara Sea and at the 
mouths of the Yenisey and Ob. These results in turn were 
used in examining the features of the distribution and 
dynamics of inorganic carbon compounds in the waters 
of the open sea and in zones of mixing of sea and river 
waters. The relation of the processes of production and 
mineralization of organic matter in the mouth reaches of 
rivers is evaluated. During the work period the Kara Sea 
could for the most part be a source of atmospheric CO). 
The pCO, level in surface waters at virtually all stations 
was equal to or greater than in the atmosphere. However, 
the low pCO, level, varying little with depth in the 
waters of the open part of the Kara Sea, gives evidence of 
a good aeration of the waters and a low intensity of 
mineralization of organic matter. Yenisey waters during 
the work period were more productive than the waters of 
the Ob, but the processes of decomposition of organic 
matter in the near-bottom waters of the Yenisey tran- 
spired more intensively. The processes of formation and 
mineralization of organic matter in the Yenisey were 
approximately equal in intensity; in Ob waters there was 
an appreciable predominence of decomposition of 
organic matter. During the work period Yenisey waters 
contained more mineral forms of dissolved carbon than 
in Ob waters, which was governed by both the relation of 
biochemical processes in the rivers and the characteris- 
tics of the drainage basins. Figures 3; references 11: 8 
Russian, 3 Western. 


Dissolved Forms of Heavy Metals in Kara Sea Waters 


957N0025E Moscow OKEANOLOGIYA in Russian 
Vol 34 No 5, Sep-Oct 94 (manuscript received 11 Apr 94, 
after revision 4 Jun 94) pp 673-680 


[Article by V. A. Kravtsov, V. V. Gordeyev and V. I. 
Pashkina, Oceanology Institute imeni P. P. Shirshov, 
Russian Academy of Sciences, Moscow; UDC 550.42] 
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[FBIS Abstract} For the first time a detailed study was made 
of labile dissolved forms of heavy metals (Zn, Cu, Cd, Pb) in 
the Kara Sea and the estuary zones of the Ob and Yenisey by 
the anodic stripping voltammetry measurements method. It 
was found that in general in the near-mouth sectors there is 
a sharp increase in the concentration of labile forms of 
elements (especially in the near-bottom layer) but with their 
gradual decrease to the background level in the direction of 
the open parts of the sea. In the waters of the Yenisey 
estuary there are higher contents of the labile forms of Zn, 
Cd and Pb than in the Ob estuary, attributable to an 
anomalously high content of fulvic and humic acids 
(“yellow substance”’) in the Ob estuary, which results in the 
bonding of most of the elements into organometallic com- 
plexes. The concentrations of labile dissolved copper in the 
estuaries of both rivers were at a level below the detection 
limit. The ultralow Cu concentrations precisely indicate the 
propagation of fresh river waters. In general the mean 
concentrations of labile forms of heavy metals in the surface 
and especially in the near-bottom waters of the estuarine 
zones of the Yenisey and Ob were appreciably greater than 
their content in the surface waters of the Lena delta and the 
Laptev Sea. Figures 8; references 18: 8 Russian, 10 Western. 


Biogeochemical Processes of Sulfur Cycle in Early 
Stages of Diagenesis of Sediments on Yenisey 
River-Kara Sea Profile 


957N0025F Moscow OKEANOLOGIYA in Russian 
Vol 34 No 5, Sep-Oct 94 (manuscript received 16 Mar 94) 
pp 681-692 


[Article by A. Yu. Lein, Yu. M. Miller, B. B. Namsa- 
rayev, G. A. Pavlova, N. V. Pimenov, I. 1. Rusanov, A. S. 
Savvichev and M. V. Ivanov, Oceanology Institute imeni 
P. P. Shirshov, Russian Academy of Sciences, Moscow; 
UDC 551.465] 


[FBIS Abstract] On the Yenisey River-Kara Sea profile a 
study was made of early diagenesis processes in sedi- 
ments, including determination of the basic salt compo- 
sition of ooze waters, the content of different sulfur 
compounds, their isotopic composition, as well as sulfate 
reduction rates. The intensity of the sulfate reduction 
process in sediments along the profile differs by an order 
of magnitude. In delta deposits and in the northern part 
of the profile it is maximum (up to 1.5 pg S/kg day) and 
is comparable to the intensity of the sulfate reduction 
process in the shallow-water sediments of the North Sea, 
but in the deposits near river mouths, experiencing 
rewashing, transport and other transformations, there 
are lesser rates of bacterial reduction of sulfates (0.03- 
0.06 pg S/kg day). In the sediments 24 x 10° tons of 
reduced sulfur are produced, of which only 0.5 x 10° tons 
(2%) are deposited. The annual consumption of organic 
carbon during the sulfate reduction process in the mouth 
zone of the Yenisey is 17.6 x 10° tons. The products of 
reduction of the sulfates are hydrogen sulfide and its 
derivatives. Part of the H2S is oxidized at the boundary 
between reduced and oxidized oozes. Figures 3; refer- 
ences: 11, 10 Russian, | Western. 
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Chemical Composition of Sediments in Kara Sea 
and Ob and Yenisey Estuaries 


957N0025G Moscow OKEANOLOGIYA in Russian 
Vol 34 No 5, Sep-Oct 94 (manuscript received 11 Apr 94) 
pp 766-775 


[Article by Ye. G. Gurvich, A. B. Isayeva, L. V. Demina, 
M. A. Levitan and K. G. Muravyev, Oceanology Insti- 
tute imeni P. P. Shirshov, Russian Academy of Sciences, 
Moscow; UDC 550.42] 


[FBIS Abstract] The chemical composition of bottom 
sediments in the Kara Sea and the Ob and Yenisey 
estuaries, collected on the 49th cruise of the Dmitriy 
Mendeleyev, was studied. It was found that in the 
formation of the composition of Holocene and Upper 
Pleistocene bottom sediments of the Kara Sea and Ob 
and Yenisey estuaries a major role is played by the 
processes of mechanical differentiation of sedimentary 
material. These processes to a considerable degree 
govern the granulometric and chemical compositions of 
the sediments. The degree of mechanical differentiation 
in estuarine sediments is greater than in marine Upper 
Pleistocene deposits, but lower than in marine Holocene 
deposits. Judging from lithologic-geochemical data, the 
studied marine deposits of the Upper Pleistocene were 
formed in the coastal shallow-water zone of the inner 
shelf. The reduced oozes of the estuaries with respect to 
the content of chemical elements capable of accumu- 
lating from solution (either by means of sorption or in 
the composition of organic matter) are close to the 
content in estuarine suspended matter. In the event that 
oxidized sediments are formed in the surface layer of the 
sedimentary stratum they are enriched by a series of 
elements (especially Mn, but also Fe, P, Ni, Co and 
possibly others) as a result of their migration from lower 
lying reduced sediments and also as a result of sorption 
from sea water by Fe and Mn hydroxides. Figures 8; 
references 10: 8 Russian, 2 Western. 


Ferromanganese Nodules in Kara Sea 


957N0025H Moscow OKEANOLOGIYA in Russian 
Vol 34 No 5, Sep-Oct 94 (manuscript received 30 Mar 94) 
pp 789-800 


[Article by Yu. A. Bogdanov, A. I. Gorshkov, Ye. G. 
Gurvich, O. Yu. Bogdanova, G. I. Dubinina, A. B. 
Isayeva and K. G. Muravyev, Oceanology Institute 
imeni P. P. Shirshov, Russian Academy of Sciences, 
Moscow; Institute of Geology of Ore Deposits, Petrog- 
raphy, Mineralogy and Geochemistry, Russian Academy 
of Sciences, Moscow; Microbiology Institute, Russian 
Academy of Sciences, Moscow; UDC 533.31(265)] 


[FBIS Abstract] A study was made of 200 kg of ferro- 
manganese nodules retrieved by trawling at a single 
station in the Kara Sea. These nodules are 4-7 cm in 
diameter and 5-15 mm thick. Laboratory work by the 
electron microscope, radiographic and other methods 
revealed that in the thin-layered flat caky Fe-Mn nodules 
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there is an alternation of predominantly thin manganese 
layers made up of bernessite (buserite 1) and predomi- 
nantly thin ferruginous layers formed by bacterialike 
protoferrihydrite particles. The trace elements in these 
nodules do not form independent mineral phases. Most 
nodules were built up in a horizontal direction from the 
center to the periphery. Four factors are defined which 
are responsible for variability in composition of the 
nodules. On the basis of a study of the mineralogy, 
crystallochemistry and chemical composition of these 
shallow-water diagenetic nodules it is postulated that 
they were formed during periodically changing activity 
of near-bottom waters, a change in conditions for the 
accumulation of sedimentary material at the bottom 
surface and its removal by bottom currents. A table gives 
a comparison of the chemical composition of Fe-Mn 
nodules in the Kara Sea and other regions of the world 
ocean. Figures 8; references 16: 15 Russian, 1 Western. 


Interpretation of Object Images Using Spectral 
Brightness Coefficients 


957N0024A Moscow GEODEZIYA I KARTOGRAFIYA 
in Russian No 5, May 94 pp 39-43 


[Article by A. A. Limarenko; UDC 528.77:681.3] 


[FBIS Abstract] In automated interpretation of acrial 
and space photographs there is a great improvement in 
the identification of features and objects when using 
multi- rather than single-channel systems. This is illus- 
trated applicable to topographic interpretation. Superior 
results are obtained by dividing all features and objects 
into a number of classes, each having types. This break- 
down is based on their particular spectral brightness 
coefficients. The influence of the wavelength range is 
examined in detail. The optical density of the images, a 
function of their brightness coefficients and the factors 
operative in the photographic process and during photo- 
chemical processing, is similarly considered. The proba- 
bility of identifying features and objects in the 
automated interpretation of multiband photographs in a 
two-channel system and their processing using proba- 
bility theory and mathematical statistics is increased by 
a factor of 1.3-3 in comparison with single-channel 
systems. An increase in the probability of identification 
of features and objects is favored by a breakdown of 
natural formations into classes representing combina- 
tions of individual objects, close in their interpretation 
criteria, as well as the use of the spectral characteristics 
of these objects. In the case of multiband photography 
the spectral intervals must be selected as a function of 
the spectral characteristics of the objects; the very prob- 
ability of identification of features and objects is depen- 
dent on the width of the spectral interval and its position 
in the used spectral range. A table gives the distribution 
of the most characteristic formations by class (grass 
cover, field crops, forest stands, roads, exposed soils and 
water surfaces). Figures 3; references: 4 Russian. 
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Heavy Metals: Distant Transport in Atmosphere 
and Fallout With Precipitation 


957N0028A Moscow METEOROLOGIYA | 
GIDROLOGIYA in Russian No 10, Oct 94 (manuscript 
received 26 Jul 94) pp 5-14 


[Article by F. Ya. Rovinskiy, $. A. Gromov, L. V. 
Burtseva and S. G. Paramonov, Institute of Global 
Climate and Ecology, Russian Service for Hydrometeo- 
rology and Environmental Monitoring and Russian 
Academy of Sciences; UDC [551.510.42: 
669.018.674].001.57} 


[FBIS Abstract] A numerical climatic model of distant 
transport of a conservative atmospheric impurity was used 
in computing the fields of concentrations of lead and other 
heavy metals in the atmospheric surface layer and their 
fallout in Europe. including the area of the former Euro- 
pear. USSR. The computed concentrations and fallouts 
agree quite well with data from multiyear observations at 
background stations in Russia, Belarus and Lithuania. 
Emphasis is on the results of model computations of the 
mean annual Pb concentrations in the air and the mean 
annual Pb fallout onto the underlying surface. The model 
computations are compared with similar computations 
using the Eulerian NMET model made in 1993 by the 
Norwegian Meteorological Institute (NMI). There was a 
good qualitative agreement. In the territory of the former 
USSR high levels were observed in the Cisural region, in 
the Central Economic Region and in the Ukrainian left- 
bank region. However, higher absolute quantities were 
found than in the NMI calculations. The maximum Pb 
concentrations differed by a factor of 2 and dry and wet 
fallout by an order of magnitude. These differences are 
explained (in this study the total annual discharge in the 
area was set at 80.3 thousand tons, but in the initial NMI 
data the emission did not exceed 25 thousand tons and the 
mean annual height of the mixing layer used in the two 
studies was different). Figure 1; references 20: 15 Russian, 
5 Western. 


Environmental Pollution and Radiation Conditions 
in Russian Territory in July 1994 


957N0030A Moscow METEOROLOGIYA I 
GIDROLOGIYA in Russian No 10, Oct 94 (manuscript 
received 25 Aug 94) pp 116-117 


[Article by A. M. Ovanesyants, N. A. Belova and V. A. 
Savelyev, an official report of the Russian Federal Service 
for Hydrometeorology and Environmental Monitoring 
(Rosgidromet); UDC 504.3.054°1994.07"(047)(47.57)] 


[FBIS Translated Text] 


Environmental Pollution as Result of Accidents 


Atmospheric air. An ammonia line ruptured on 21 July 
when carrying out installation work at the industrial site 
of the AO Azot in Berezniki in Perm Oblast. There were 
human casualties as a result of the accident. The agencies 
of the Russian Federal Service for Hydrometeorology 
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and Environmental Monitoring (Rosgidromet) on a rou- 
tine basis took samples of atmospheric air with allow- 
ance for meteorological conditions at a distances of | 
and 1.5 km to the west of the accident site. The ammonia 
concentrations in the samples did not exceed the sanitary 
norms. 


Leakage of an acid melange from a tank car occurred on 
31 July at Kinel station of Samara Oblast. An analysis of 
the air samples taken by Rosgidromet agencies near the 
populated place, with allowance for the wind direction, 
indicated extremely high pollution with ethyl benzene— 
59 MAC. The maximum one-time concentrations of 
other impurities attained: xylol—16.5 MAC and 
hydrogen chloride—8.1 MAC. On 2 August the concen- 
trations of pollutants dropped to 1-2 MAC and Ros- 
gidromet agencies received no complaints from the local 
population. A special subdivision worked at the accident 
site in order to eliminate its aftereffects. 


Soils. A tank car was punctured on 5 July at Syzran-|! 
railroad station in Samara Oblast when carrying out 
shifting work and about 9 tons of gasoline flowed from 
the car onto the tracks. The spill area was 150 m’. The 
accident aftereffects were eliminated after 7 hours. 


Water bodies. On 6 July in Kemerovo there was acci- 
dental dumping of unpurified sewage during planned 
repair at the chemical plant facilities of the AO SPE- 
KTR. Asa result, in the Yevseyevka River (a tributary of 
the Tom River) on the day of the accident and on the 
next day the concentration of aniline was about 5000 
MAC and that of phenols up to 200 MAC. In the Tom 
River in the neighborhood of Kemerovo the aniline 
concentration increased to 16 MAC. 


A plume of petroleum products more than 5 km long was 
discovered on 29 July in the Samara River near the 
rayon center Bogatoye. An inspection revealed that the 
pollution source was the Bogatovo tank farm of the AO 
Samaraneftegaz of the Russian Ministry of Fuels and 
Energy at which on 28 July there was leakage of more 
than | ton of motor oil. The concentrations of petroleum 
products in the Samara River in the neighborhood of 
Samara was up to 15 MAC. The leak was eliminated and 
measures were taken for pinpointing the pollution zone. 


Extremely High Environmental Pollution 


Atmospheric air. In July 1994 extremely high pollution 
of atmospheric air (exceeding of the maximum one-time 
maximum admissible concertrations—MACcr during a 
20-minute period of observations by a factor of 50 or 
more or the mean diurnal maximum (md) admissible 
concentrations—MACmd by a factor of 30-49) as a 
result of an accident was registered at Kinel station in 
Samara Oblast (no such case was registered in July 
1993). This case was described above. 


Water bodies. In July 1994 extremely high pollution 
(exceeding of the maximum admissible concentrations 
by a factor of 100 or more, sharp worsening of the 
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organoleptic properties of water) was observed in 13 
cases in 8 water bodies (in July 1993—in 27 cases in 17 
water bodies). 


In July in the Irtysh River within the limits of Tatarka 
village in Omsk Oblast the concentration of petroleum 
products was 149 MAC and in the neighborhood of 
Kartashevo village—1!36 MAC. The reason for the pol- 
lution was not ascertained by Russian Ministry of the 
Environment agencies. 


On 6 July in the Uy River (a tributary of the Tobol) in 
the neighborhood of Ust-Uyskoye village in Kurgan 
Oblast the concentration of petroleum products was 118 
MAC. The probable source of the pollution was a tank 
farm at Troitsk. 


On 12 July in the Miass River below Chelyabinsk the 
hydrogen sulfide content was 0.02-0.10 mg/liter. The 
reason was the discharge of unpurified urban sewage. 


On 18 July in the Belaya River near Yumaguzino village 
in Bashkiria the concentration of copper ions was 380 
MAC and below Zirgan station it was 170 MAC. The 
pollution source was not ascertained by Russian Min- 
istry of the Environment agencies. 


In July, as before, there were extremal concentrations of 
copper ions in the Blyava River in Orenburg Oblast— 
200 MAC, and also hydrogen sulfide in the Neman and 
Pregola Rivers in Kaiiningrad Oblast—0.03- 0.07 mg/ 
liter. The responsible parties were metallurgical enter- 
prises, the cellulose-paper industry and residential- 
communal facilities. 


High Environmental Pollution 


Atmospheric air. Cases of high atmospheric pollution 
(exceeding the MAC by a factor of 10 or more) by class-2 
hazardous substances were registered 5 times in 3 cities: 
with hydrogen sulfide—up to 20 MAC (2 cases) in 
Krasnovarsk, with nitrogen dioxide—10.2 MAC in Mag- 
nitogorsk and with formaldehyde—up to 11 MAC in 
Omsk (2 cases). In July 1993 there were such events in 4 
cities in 4 cases. 


During July the presence of pollutants in concentrations 
of 10 MAC or more were registered in the atmosphere of 
8 cities in 18 cases (in July 1993—1in 8 cities in 12 cases). 


Cases of high atmospheric pollution (three times or more 
each month) were registered most frequently in Samara, in 
whose atmosphere the hydrocarbon concentrations four 
times attained 20-33 MAC (in July 1993—in 2 cities). 


Water bodies. In July in the territory of the Russian 
Federation there were 66 cases of high pollution (exceed- 
ing the MAC by a factor of 10- 99) in 37 water bodies. 


High pollution was observed most frequently in the 
basin of the Volga River and its tributaries, the Oka and 
Kama (48.5% of all the cases of high pollution), in the 
territory of Samara, Kostroma, Moscow, Ryazan, 
Tambov and Tula Oblasts with nitrite nitrogen (10-30 
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MAC) and iron (2-8 MAC) and in Astrakhan Oblast with 
petroleum products (up to 30 MAC). 


The Irtysh River in the territory of Omsk Oblast was poliuted 
with petroleum products and phenols (30-65 MAC). 


In the territory of Murmansk Oblast the rivers were 
polluted by ions of copper (30-45 MAC) and nickel 
(10-53 MAC) and ammonium nitrogen (up to 12 MAC). 


Moscow city. In July the sanitary state of the atmosphere 
in the capital worsened in comparison with the pre- 
ceding month. The mean monthly formaldehyde concen- 
tration was 3.7 MAC, anmmonia—3.5 MAC, benzene— 
3.2 MAC and nitrogen dioxide—2.3 MAC. 


On individual days of the month the maximum one-time 
concentrations attained: toluene 5 MAC and xylol 3 
MAC in Podbelskiy Street, nitrogen dioxide 4.9 MAC in 
Dolgoprudnaya Street and 4.6 MAC in Sukharevskaya 
Square and ammonia 4 MAC in Brateyevskaya Street. 


Lake Baykal. As before, the sewage of the Baykal Cellu- 
lose and Paper Combine was discharged into Lake 
Baykal in violation of the norms of pollutants in these 
waters: for phenols in 90% of the samples analyzed in 
July, for chlorides—in 67% of the samples, for poorly 
oxidizable substances (CPC)—19%, for suspended 
matter and pH—in 5-7% of the samples. 


Radiation Conditions 


Radiation conditions in the territory of the Russian Fed- 
eration were stable in July. The concentrations of radioac- 
tive substances in atmospheric air, the densities of their 
fallout and dose intensities of gamma radiation in the 
terrain in the territory of the Russian Federation beyond 
the limits of the zones polluted as a result of the Chernobyl 
and other radiation catastrophes and accidents fell in the 
range of variations of the natural background. 


The insignificant increases in the concentration and 
density of fallout of radioactive aerosols noted at indi- 
vidual stations were related to meteorological conditions 
favoring an increase in the content of radionuclides of 
natural origin in the atmospheric surface layer. 


A radionuclide analysis of the samples taken in the 
preceding month with high concentrations and density 
levels of fallout of radioactive aerosols did not reveal an 
anomalous radionuclide composition in them. 


Winter in Russia Described as More Severe Than 
Usual 


957N0023A Moscow ROSSIYSKAYA GAZETA in Russian 
25 Nov 94 p 5 


[Article by Andrey Kirillov: “Somehow We'll Get Through 
the Winter’; the first paragraph is an introduction] 


[FBIS Translated Text] Winter in Russia is more than 
just the winter. Winter is a state of the spirit: sweet and 
sticky, like chewing gum, lazy and relaxing, like a glass of 
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vodka. Winter also saved us from Hitler and Napoleon, 
but has buried us as well: according to statistics, during 
the winter months in the large cities the number of 
accidents suffered by citizens increases threefold. In 
short, this is the sole natural disaster which can be 
reliably predicted. The next one is right around the 
corner. 


Despite the fact that in many countries of the world the 
name Russia is regarded as a synonym for winter, for the 
present generation of Russians it usually arrives unex- 
pectedly. Like snow falling on one’s head. There also has 
been no departure from tradition this year. The first 
freezing temperatures and snowfalls also brought the 
first casualties. Both material and human. In Krasnoy- 
arsk, for example, as a result of a prolonged blizzard trees 
tumbled over, the movement of trolley cars and buses 
was paralyzed, drains were blocked up and 12 boiler 
plants came to a halt. Classes were called off in many 
schools. We were not prepared for such a perfidy of 
nature, declared the kray administration. As 1f forgetting 
that the past November brought similar misfortunes, 
also with human victims in Novorossiysk. 


The first snowfalls and ice deposits in Moscow literally 
paralyzed the city. According to data from the State 
Vehicle Inspections Cffice, there was a sharp, almost 
double increase in the number of accidents, which also 
involved tragedies. Those folks with whom I talked that 
first winter evening had difficulty in finding words to 
speak about the road and street services of the city, but 
told how they had repeatedly called the authorities with 
a request at least to make the riskiest parts of the roads 
and streets safe. In vain, no reaction. And only on the 
next day was it revealed that from the more than 2000 
pieces of snow removal equipment for contending with 
such events it had been difficult to mobilize about 900. 
The others were either out of order or lacked gasoline. 
Some kind of perfidy, but not winter... 


In the Russian winter, as in the Russian spirit, there is 
much that is mysterious. It is difficult to understand 
why, for example. that while annually directing our best 
efforts to contend with it, every time we are utterly 
defeated by this season of the year. Is it that the national 
road, street and communal services are suffering burnout 
from nervous exhaustion on the eve of its onset, like a 
student suffers burnout before an exam, or is it that 
rumors are circulating about a universal warming on the 
planet and accordingly, the profession as such is dying 
out? At least, as reports our own correspondent Yuriy 
Shatalov, in Vladimir they already are tired of the jokes 
about the seasonal “sclerosis” in the city. It seems that 
the local authorities from time to time forget that winter 
is not only a season of the year, but also a season of snow 
and freezing temperatures. However, this year the city 
administration quite early in the autumn stored up sand, 
salt and cinders, attempting in the old-fashioned way to 
save the people dependent on it from breaking their arms 
and legs. In fact. there is next to no money for snow- 
plows, graders and loading equipment and budgeted 
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money does not suffice even for spare parts and fuel for 
the antediluvian machines. There also is no money for 
upkeep of the necessary army of street cleaners. This 
winter it was therefore decided to have recourse to the 
old regional committee method: for each enterprise and 
establishment set specially designated sectors of the 
streets where employees by means of shovels and brooms 
could do their bit in community work for the good order 
of their native city. 


Similar communications are encountered very fre- 
quently in the stack of reports from our own correspon- 
dents in different Russian cities. There are differences in 
details: in one place winter is already in sway, in another 
place there has been only a hint at its obstinacy. But just 
now our representative in Penza has come up with a real 
sensation. 


According to Nikolay Bulavintsev, the first snow in 
Penza was long awaited. Imagine! Learning about this, 
we here in Moscow initially did not believe it. And only 
after reading that in Penza for several years now there 
has been a special commission “‘for contending with the 
winter’ was some relief felt. Nikolay Asheulov, first 
deputy local head of the administration, bears the heavy 
responsibility for the cleanness and passability of court- 
yards and streets and ensuring that residents will have 
heat and water. Is this not the secret of the unusual 
efficiency of the Penza street cleaners, who literally 
during the first minutes of the initial snowfall put 
equipment into the streets, and in contrast to similar 
operations in other regions, did not plow during the 
hours of the heaviest traffic through the streets, but at 
nighttime? So that by morning the streets were literally 
clean as a whistle. 


However, it can be said that Penza is simply lucky with 
respect to snow removal equipment. Virtually the only 
plant in Russia designing and producing snow removal 
equipment is located there. This year a new model of 
equipment was produced at the enterprise which is 
playing a role of more than a little importance in the 
strategic success of the Penza guardians of the cleanness 
and safety of the streets. 


And nevertheless, whatever can be said of the wonders of 
modern snow removal equipment, you can’t get by in 
Russia without the sacramental figure of the street 
cleaner. A great pari of the responsibility for winter 
clearing of the streets is borne precisely on the shoulders 
of the “proletariat of the broom.” But if we are accus- 
tomed to find fault with the virtuosos of the shovel, there 
are few who get around to saying a few kind words in 
their direction. 


Possibly in the streets and courtyards it is not the time 
when this profession is experiencing its shining hour. 


The officiz’ «© “*ments and rooms serving as a strong 
stimulus ting workers into the street cleaning 
brotherh. e been forgotten and in many places 


they receiv. iheir pay extremely irregularly. But. in fact, 
at one time the most conscientious bodies of students 
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and the intelligentsia took up the broom and shovel and 
this task served as a singular political escape from 
ideological storms during periods of the regular struggle 
for keeping clean the walks and drives of many scientific 
institutions. One can remember when there were fewer 
skating rinks on the sidewalks and the mud did not look 
so depressing. In general, in Russia there is abundant 
experience in cleaning the streets by hand; this tradition 
already arose in the last century when this matter was 
given great importance. 


It is only necessary to read the “Rights and Obligations 
of Homeowners, Residence Managers and Residents in 
St. Petersburg, Moscow and Other Cities, 1855.” Thus: 
‘*.. Streets, squares, bridges and fords in cities and 
suburbs are under the jurisdiction of the city police, who 
vigilantly oversee their orderliness and proper condition 
so that those passing through will be neither detained nor 
endangered... The maintenance of the road surface of the 
streets is the obligation of residents, for each that oppo- 
site his house. The streets and roadways which are 
opposite public houses must be kept in proper order by 
the tax farmers, the same as is true for the general 
population. As soon as the roadway suffers damage the 
police require that someone repair the damaged places 
and potholes.” 


It can be seen that even in the heavy past significant 
efforts were devoted to maintaining the cleanness of the 
streets, up to and including efforts by the police. And 
they had corresponding rights. For example, a 
policeman, passing along a street on patrol, could uncer- 
emoniously cast a stone at a dirty window as a warning to 
other householders not to idle their time away. Severe, 
but instructive... 


In the “Rights...” there also was no oversight of the 
ecological problems of Russian cities in winter: 
**... Homeowners must not allow yardmen to sweep sand 
and litter from the streets and sidewalks into rivers and 
canals. Gratings over underground pipes in the street 
and in courtyards during winter are to be covered by 
mats and heaped up with snow.” It must be said that 
more than a century ago the economy was no less a 
market economy than it is now, but that circumstance 
did not favor things being covered with mud. 


It must not be said that today no attention at all is being 
devoted to the appearance of Russian cities. Official 
resolutions are passed in bundles and the fines in the 
capital amount to tens of millions of rubles. But at the 
present time it is cheaper to pay a fine than it is to 
exercise zeal in cleaning up the entrusted area. The fines 
do not come from their own pocket... 


And indeed such was the case earlier: “*... The local block 
overseers are obliged to have information: on the place 
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of residence of the contractors responsible for cleaning 
the sidewalks near buildings and places belonging to the 
city, number and names of the workers employed by 
contractors for clearing the sidewalks in each block and 
in any part of the sidewalks individually. If it is noted 
that the sidewalks have not been cleared of snow and 
have not been swept of filth or have not been strewn with 
sand, the contractors are immediately summoned and 
they are issued the necessary order with signatures and in 
the event that the order is not complied with such 
carelessness of the contractor is reported to the City 
Duma.” And here are the most remarkable lines in the 
volume devoted to the cleaning of streets: “His Imperial 
Majesty enjoins that the local police maintain strict and 
continuous oversight of cleanness and advise supervi- 
sors, superintendents and those accountable for security 
of public buildings that for uncleanness and lack of 
proper order of both the sidewalks and roadways for 
which they are responsible they are subject to stiff 
penalties for having failed to perform their obligations 
and being in violation of legal requirements...”” An order, 
but not an imperial command! And the most important 
thing is that it pursued not a Jesuitical goal, but one 
which is extremely pertinent even at the present time— 
that the people not forfeit their self-respect. And it’s not 
just a matter of taking stern measures against subjects. 


But those times have passed when “householders are 
obliged to adhere to cleanness and orderliness in their 
courtyards... Police officers and their subordinates are 
obliged to inspect courtyards as frequently as possible. In 
the event that householders neglect cleanness of their 
yards three days after this being brought to their atten- 
tion with the appropriate notice the work is to be done at 
once at the expense of the homeowner... The local police 
will see to it that the sidewalks of homes from which 
snow is being removed are barricaded off by obstacles 
and that the yardmen of the mentioned homes during the 
entire time of the work be continuously in the street in 
order to prevent any danger from snow and ice falling 
from the roofs. The snow must without fail be removed 
from the street by 10 o’clock in the morning.” 


But where are they, those police agents and yardmen? 
Have they been annihilated as a class? Did they leave 
Russia in the first wave of emigration? But if that is the 
case, there would be no harm on the wave of sudden 
interest in our own traditions and history and restoration 
of monuments of the past to remember a forgotten 
profession, to raise the prestige of the street cleaning 
service. What to do? Hang up placards? Write regula- 
tions? Whatever is appropriate. If only we could walk 
and drive through the streets without the risk of winding 
up in a hospital bed... 
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Stimulation of the Oxygen Metabolism of Human 
Blood Phagocytes by Tuftsin-Like Peptides Derived 
From C-Reactive Protein 

957C0080A Moscow BYULLETEN 
EKSPERIMENTALNOY BIOLOGII I MEDITSINY 
in Russian Vol 115, No 1, Jan 93 pp 55-57 


[Article by A.V. Polevshchikov and P.G. Nazarov, 
Immunology Department (Prof. I.S. Freydlin, director), 
Institute of Experimental Medicine, Russian Academy 
of Medical Sciences, St. Petersburg; presented to the 
Russian Academy of Medical Sciences by A.N. Klimov] 


[FBIS Abstract] C-reactive protein (CRP) is one of the 
main factors regulating the nonspecific and immune 
reactions of cells. The effect of tuftsin-like peptides 
cleaved by proteolysis from human CRP on the change 
in the level of the oxygen metabolism of blood neutro- 
phils and monocytes was studied. The peptides TKPR, 
TKPQ, and TKLL in concentrations of 10°-10'? M 
increased the level of the oxygen metabolism of neutro- 
phils by a factor of 1.2-2.2 TKPR had a lesser effect, a 
factor of 1.4-1.7 in comparison to the control. Costimu- 
lation with prodigiosin (E. coli LPS) did not have a 
significant effect. 


In the case of monocytes, TKPR, TKPL, and GAPR in 
concentrations of 10°°-10°'° M raised the given indicator 
by a factor of 1.4 1.7. TK"’Q had the weakest effect. 
Thus, the peptides had less influence on monocytes than 
on neutrophils. 


The data provide a basis for confirming the stimulating 
effect of tuftsin-like peptides from a CRP-derived mol- 
ecule on the formation of active forms of oxygen in 
neutrophils and monocytes of peripheral human blood, 
which in reality does not depend on the presence of a 
secondary stimulating signal. However, CRP-derived 
peptides stimulated phagocyte oxygen metabolism as 
effectively as the tetrapeptide tuftsin (Thr-Lys-Pro-Arg). 
Consequently, the character of the limited proteolysis of 
CRP originating in an inflammatory zone under the 
influence of exocellular and endocellular enzymes of 
neutrophil origin case regulate phagocyte activity by 
means of cleavage of peptides of different compositions. 


Peptides cleaved from the CRP molecule differ in their 
behavior with regard to phagocytes. In the case of 
nucleophils, the most stimulating properties are inherent 
in TKPQ and TKPL, but in the case of monocytes, 
GKPR and TKPL display such an action. The differ- 
ences in effective concentrations provide a basis for 
evaluating the remoteness of the action of peptides. 
TKPQ, shows the maximal effect at high concentrations 
(10° M, and this leads to a hypothesis about its behavior 
in the zone of inflammation; at the same time, GKPR 
and TKPL are most effective in concentration of the 
order 10°'°-10°'' M and may probably have more sys- 
temic action. An alternative explanation of this phenom- 
enon may be differer — in the affinity of binding of 
different peptides on the phagocytes. 


LIFE SCIENCES “aq 


Thus, the immune-regulating properties of CRP are 
related not only to its original molecule or its subcom- 
pounds but also depends on the character of the limited 
proteolysis of the molecule existing in the zone of 
inflammation. The cleavage of tuftsin-like peptides from 
CRP molecules probably causes involvement of new 
cells in the protective reactions and influences the 
distribution of functions among them. 


Structural Functional Properties of Protein 
Conjugates With Polyalkylene Oxides: Study by 
the Fluorescence Method 

957C0079A Moscow BIOKHIMIYA in Russian Vol 58 
No 12, Dec 93 (manuscript received 22 Mar 93) 

pp 1929-1935 


{Article by M.V. Teplova, B.I. Kurganov, I.A. Gorskaya, 
I.N. Topchieva, N.V. Yefremova, and T.L. Bushuyeva, 
Institute of Biochemistry imeni A.N. Bakh, Russian 
Academy of Sciences, Moscow; Chair of High- 
Molecular-Weight Compounds, Moscow State Univer- 
sity imeni M.V. Lomonosov; Institute of Experimental 
Cardiology; Cardiology Scientific Center, Russian 
Academy of Medical Sciences, Moscow] 


[FBIS Abstract] Chemical modification of proteins with 
polyethylene glycol is widely used to increase the harm- 
lessness and effectiveness of the use of protein prepara- 
tions in medical practice. Due to the balance of 
hydrophilic and hydrophobic properties of polyethylene 
glycol, its conjugates with proteins are soluble in water 
and a number of organic solvents. 


By replacing polyethylene glycol with proxanols (block 
copolymers of ethylene oxide and propylene oxide), sur- 
face-active polymers are obtained which are capable of 
passing through cell membranes and which solubilize and 
pass through biological membranes which are insoluble in 
water. 


The fluorescence method was used to study the physic- 
ochemical properties of different proteins (bovine serum 
albumin, a-chymotrypsin, pyruvate kinase, and two 
toxic proteins of plant origin—ricin and viscumin-—and 
their conjugates with polyethylene glycol and proxanol. 
The data were obtained at a wavelength of 280 nm, at 
which residues of tyrosine and tryptophan are excited. 
Bovine serum albumin, a-chymotrypsin, and pyruvate 
kinase undergo small changes in the fluorescence param- 
eters. These changes apparently are due to changes in the 
environment of tryptophan residues in the proteins 
produced by modifications by the polymers. When the 
conjugate is formed, they become less available to the 
solvent in the globular structure. 


The toxic plant proteins—ricin and viscumin—basically 
contain tryptophan residues characterized by the short- 
wave position of the maximal spectrum (330 nm). These 
residues are located inside the protein globules, in fields 
of low polarity and basically do not change their fluores- 
cence parameters when conjugates are formed. 
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Treatment with urea causes the maximum of the spec- 
trum of tryptophan residues of polyethylene glycol con- 
jugate of pyruvate kinase to be reached at lower 
concentrations of urea than that of untreated pyruvate 
kinase. 


The stability of proteins containing concealed tryp- 
tophan residues (ricin and viscumin) are practically 
unchanged by formation of the conjugate. 


The pyruvate conjugate has greater thermal stability 
than the unmodified protein. Thus, the formation of 
conjugate changes the structure and stability of proteins 
very little, by affecting the available tryptophan and 
tyrosine residues and not affecting the concealed resi- 
dues in the globular structure. The fluorescence of 1- 
anilinonaphthalene-8-sulfonic acid and water-insoluble 
2’, 3’, 4, 5°-tetrabenzoylriboflavin bound to the original 
and modified proteins indicated that modification of the 
proteins with alkylene oxides decreased the polarity and 
increased the viscosity of the microenvironment. Chem- 
ical modification of proteins with polyalkylene oxides 
raises their thermostability and makes it possible to 
change the hydrophilic-lipophilic balance of the protein 
globule surface without substantial changes in the pro- 
tein structure and stability. 


Inactivation of Naxolone Binding to the Opioid 
Receptors of Rat Brain Membranes 


957C0079B Moscow BIOKHIMIYA in Russian Vol 58 
No 12, Dec 93 (manuscript received 12 Apr 93) 
pp 1945-1958 


[Article by O.S. Belokoneva, Ye. L. Maltseva, S.V. 
Zaytsev, and N.P. Palmina (Institute of Chemical 
Physics imeni N.N. Semenov, Russian Academy of Sci- 
ences, Moscow and Institute of Physicochemical Biology 
imeni A.N. Belozerskiy, Moscow State University] 


[FBIS Abstract] The viscosity of the lipid bilayer, the 
charge, the composition of the membrane lipids, and the 
state of oxidation play an important role in regulating 
the functioning of membrane proteins, and, in partic- 
ular, of receptors. The composition and properties of the 
lipid bilayer of a membrane basically determine the 
thermal stability of membrane-bound receptors. 


In order to establish the mechanism of the inactivation 
of the system of membrane-bound opioid receptors and 
also to find the stabilization conditions of their binding 
activity, the effect of incubation conditions and different 
reagents on the rate of inactivation of the binding of the 
antagonist of the w-opioid receptor, naxalone, was 
studied by recording the decrease in the level of binding 
with a preparation of rat brain membranes at a constant 
incubation temperature (37°). °H naxalone was used. 


Two independent centers of the binding of naloxone on 
the membranes were found. The parameters of the 
dissociation constants and binding center concentration 
were subjected to IBM PC analysis. 
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After 2.5 hours of incubation of the membrane prepara- 
tion, the concentration of the high-affinity naxalone 
binding centers significantly decreases, but other binding 
parameters are virtually unchanged. 


The rate inactivation constant, the activation energy, 
and the change in the activation energy were determined. 


The value of the inactivation constant can be considered 
a measure of the stability of the binding of the ligand 
with the opioid receptor. 


During incubation, membrane agglutination does not 
take place, the protein concentration does not change 
(the preparation is not adsorbed on the vessel walls), the 
PH of the incubation medium does not change, and the 
rate of inactivation does not depend on the properties of 
the material of the incubation container. 


Centrifugation of the membrane preparation with sub- 
sequent resuspension in the original volume of the 
incubation medium did not change the rate of inactiva- 
tion of the opioid receptors. This shows that the inacti- 
vation of the receptors in the incubation process does not 
depend on the destabilizing action of any substance 
washed out the membrane during incubation used is not 
produced by cleavage of receptor protein to the subunits. 


The process of the loss of receptor activity is linearly 
temperature dependent. The low activation energy of 
spontaneous inactivation of the receptor shows a 
defining role of the change in the physicochemical char- 
acteristics of the lipid bilayer in the inactivation of 
receptor protein. 


The presence of linoleic acid and arichidonic acid do not 
substantially change the level of specific binding of 
naloxone but increase the stability of the membrane- 
bound receptors in the solution. Palmitic acid had prac- 
tically no effect. Cardiolipin and phosphatidylinositol 
produced an analogous effect. 


Practically all unsaturated fatty acids in the membrane 
enter into the composition of membrane phospholipids. 


It is probable that the stabilizing effect of these com- 
pounds is not due to the direct activation of the receptor 
during their addition but to the nonenzymatic peroxida- - 
tion of these compounds in the incubation process. 


In order to explain what stage peroxidation of lipids 
leads to loss of the binding activity of opioid receptors, 
the effect of argon and ionole was studied. Complete 
avoidance of the lipid oxidation reaction in the presence 
of argon leads to considerable stabilization of the 
binding activity of the receptor. 


Linoleic acid considerably raises the diene conjugate 
content in the incubation process. Arachidonic acid has 
a similar effect. Ionole inhibits the formation of diene 
conjugates by acting as an antioxidant. 


It is hypothesized that peroxidation leads to a gradual 
depletion of the specific lipid micro-environment of the 
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receptor by the unsaturated functional membrane com- 
ponents, and this leads to a decrease in the binding 
activity of the receptor. Introduction of unsaturated 
lipids into the membrane preparation does not change 
the level of specific binding of naloxone with opioid 
receptors. It is probable that the stabilizing effect of these 
compounds is not due to the direct activation of the 
receptors but to nonenzymatic peroxidation of these 
substances. 


Incubation of the membrane suspension under argon 
substantially reduced the rate of inactivation of the 
binding of naloxone. This indicates that in the presence 
of oxygen, the loss of binding of the opioid receptor is 
due to oxidation of the components of the lipid bilayer of 
the membrane. The effect of ionole is negligible in 
comparison with that of argon. The complete suppres- 
sion of the lipid oxidation reaction (in the presence of 
argon) leads to considerable stabilization of the binding 
activity of the receptor. 


Linoleic acid considerably increases the diene conjugate 
content in the incubation process. Arachidonic acid has 
a similar effect. 


It is hypothesized that peroxidation leads to gradual 
depletion of the specific lipid microenvironment of the 
receptor by the unsaturated functional membrane com- 
ponents. The p-opioid receptor has a specific lipid envi- 
renment basically consisting of unsaturated compounds. 
Introduction of unsaturated lipids into the membrane 
preparation does not change the level of specific binding 
of naloxone with opioid receptors. At the same time, the 
results obtained indicate that the presence of double 
bonds determines their stabilizing effect on binding. 


The microviscosity changes in the ESR probe (2,2,6,6- 
tetramethyl- 4-capryloyloxypiperidine-1-oxyl) environ- 
ment were studied, and a good correlation (r = 0.93) of 
inactivation parameters and the decrease in viscosity 
was found. 


The fact that the decrease in binding activity of opioid 
receptors and the reduction in viscosity of lipids are 
described by exponential functions, and the rate con- 
stants of these processes are similar indicates that inac- 
tivation of membrane-bound opioid receptors is due not 
only to oxidation of functional lipid components of the 
receptor environment but also to the decrease in the 
viscosity of the lipid bilayer of the membrane in the 
preparation incubation process. 


The following conclusions are made: 


The value of the activation energy of the process—Ea = 
82.5 joules/mol indicates that the loss in activity of the 
receptors produces changes in the physicochemical prop- 
erties of its lipid environment. It was shown that the 
incubation process substantially raises the level of lipid 
peroxidation products of lipids—diene conjugates. 
Unsaturated acids have a stabilizing effect, as do unsat- 
urated phospholipids (cardiolipin and phosphatidybi- 
nositol). Reduced viscosity is one of the most important 
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factors destabilizing binding the ligand with the 
receptor. The stabilizing action of unsaturated fatty 
acids and ionole is produced not only by protective 
action with regard to the oxidation of functional lipid 
components of the receptor environment but also by 
their reducing the rate of the decrease in viscosity of the 
lipid bilayer of the membrane in the incubation process, 
This effect may be produced by the gradual increase in 
the level of peroxide compounds in the system studied. 


Immunological and Neurotropic Effects of Tactivin 
in the Treatment of Patients for Alcoholism 


957C0080B Moscow VOPROSY NARKOLOGII 
in Russian No I, Jan 94 p 54-50 


[Article by N.B. Gamaleya, I.D. Darenskiy, Ye. P. Gor- 
shkova, and K.A. Mondrus (State Science Center of 
Narcology, Russian Federation Ministry of Health— 
Prof. A.G. Vrublevskiy, director) 


[FBIS Abstract] Alcoholism is an immunotropic disease 
leading, in particular, to the origin of immune defi- 
ciency. The use of immune stimulators is very important 
in alcoholism therapy. 


Tactivin, a thymus polypeptide, raises the level of T- 
suppressor cells and lowers the level of T-helper cells in 
peripheral blood. The objective of this study was to 
determine the effect of tactivin on the immune status of 
patients in different states of alcoholism. 


Thirty patients, age 28-30, in the second state of alco- 
holism, who did not have somatic or infectious disease, 
were studied at the Russian State Science Center of 
Narcology. They were divided into two homogencous 
groups. The first group received the traditional compre- 
hensive detoxication treatment (polyionic solutions, 
vitamins, and psychotropic and mind-altering prepara- 
tions). The second group from the first week in the 
hospital additionally received a course of treatment with 
tactivin: 1.0 [unit not given] subcutaneously once a day 
in the morning before breakfast for 7 days and then one 
injection per week until release from the hospital. 


A comparative study was made of the spontaneous and 
therapeutic dynamics of the immulogical indicators at 
different states of reduction of alcohol abstinent syn- 
drome (AAS) and the beginning of remission: after a 
week and after a month after admission, and before 
discharge. The following indicators were studied: the 
number T-lymphocytes, the levels of serum immunoglo- 
bulins of classes G, A, and M, and the circulating 
immune complexes in a precipitation reaction with 4 
percent polyethylene glycol 6000. In addition, the effect 
in vitro of morphine (10°’ M) and of dopamine (10°’ M) 
on the reaction of active E-rosette formation by periph- 
eral blood lymphocytes was studied. The involvement of 
opiate and dopamine receptors in the reaction was 
proved by their blocking in the presence of naloxone (an 
opiate receptor and agonist) and haloperidol (a 
dopamine receptor and agonist). 
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The data obtained showed a positive effect from the use of 
tactivin in the comprehensive treatment of alcoholism. 


Immunoglobulins were in the normal range at the begin- 
ning of the study in both groups, but those treated with 
tactivin had a tendency to have an increase in immuno- 
globulins, while the control group was unchanged. Cir- 
culating immune complex levels of the blood of the 
control group increased, but the level of those receiving 
tactivin was unchanged; this is considered an unfavor- 
able indicator. 


Traditional treatment does not affect the action of 
dopamine on lymphocytes, but the inclusion of tactivin 
leads to an activating effect of dopamine on lympho- 
cytes, especially pronounced in the period of establish- 
ment of remission; this probably indicates the 
hypersensitivity of dopamine receptors. However, the 
changes were not statistically significant. 


Because the sensitivity of lymphocytes to morphine in 
patients receiving different kinds of treatment differed 
even before the beginning of treatment, this hindered a 
comparative analysis of the treatment given. This is due 
to the different degree of severity of the illness of the 
patients. Addition of tactivin to the comprehensive 
treatment produced a significant reduction in the sensi- 
tivity of the opiate receptors on lymphocytes. However, 
a trend toward gradual normalization of lymphocyte 
sensitivity to the action of morphine was observed in 
both groups, which was more intensive in the group 
receiving tactivin. 


Data on the increase in sensitivity of the dopamine and 
opiate receptors of peripheral blood lymphocytes when 
tactivin is used may explain the change in the activity of 
psychotropic medicines in combination with tactivin. 


The use of tactivin promotes the normalization of immu- 
nity indicators. The preparation normalizes the number 
of active rosette-forming cells, promotes an increase in 
the level of circulating immune complexes, and also 
shows a more intense effect on the functional activity of 
dopamine and opiate receptors of peripheral blood lym- 
phocytes than traditional treatment. 


The immulogical and neurotropic effect of tactivin 
varies depending on the phase of the illness. Tactivin 
accelerates improvement in the early post-intoxication 
period. The high indicators are raised insignificantly and 
to a high degree are lowered toward the end. The low 
indicators rise rapidly even before the end of treatment. 
In the phase of the establishment of remission, tactivin 
produces hypersensitivity of the dopamine receptors of 
the membrane of peripheral blood lymphocytes. This 
increases the effectiveness of neuroleptics. Therefore, 
the use of tactivin is recommended for therapeutic 
resistance and immunity disorders. Further studies are 
planned. 
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Biopesticides Introduced in Makushinskiy Rayon 


947C0038A Moscow ZASHCHITA RASTENIY 
in Russian No I, 12 Jan 94 pp 6-7 


[Article by G. N. Voronin, chief of Makushinskiy Rayon 
plant protection station: “Biomethod Is Our Guide- 
post”’] 


[FBIS Translated Text] Until recently, the main method 
for protecting crops from pests and diseases in the 
Makushinskiy Rayon of the Kurgan Oblast was to use 
chemicals. However, in the last few years, the collective 
and state farms of the rayon began to pay attention to the 
environmental situation and are trying to reduce the use 
of chemicals. The consumption of pesticides in 1987 was 
1 kg per | hectare of plowland, in 1988 0.7 kg, and in 
1991 just 0.3 kg. At the same time, biological method of 
crop reservation was introduced increasingly. 


The first steps in this direction were made in 1989, when 
massive proliferation of the meadow moth and root 
borer worm were observed. Bitoxibacillin was used and 
greatly reduced the pest infestation level. The director of 
the Pravda state farm V. A. Stennikov and the farm’s 
chief agronomist V. V. Tsarev initiated the introduction 
of the new method. This state farm was one of the first 
farms in the rayon to pass to a complete biological 
protection of sweet clover crops from leaf-eating pests 
and achieved success in this area. 


Our farmers are somewhat reluctant to introduce chemical 
treatment of seeds: they lack the appropriate sanitary 
conditions for this procedure. In fighting the rot of wheat 
and barley in 1991, trichodermin (in liquid form) was used 
to treat seeds in this rayon. The agent is produced by the 
Biometod laboratory of the Kukuruza research and pro- 
duction station in Kurgan. Half of the 20 farms of the 
rayon signed contracts for the suopply of this agent. The 
material for trichodermin production (barley seeds) was 
provided by customers themselves. At farms where disin- 
fection of seeds was carried out using trichodermin (0.5—1 
liter/ton), the infection of wheat with root rots was cut by 
half compared with the control lots, and the seed sprouting 
rate increased by 4—6%. Phytoanalysis of wheat and 
barley seeds in 1992 indicated that the infection with 
helminthosporiosis dropped by 20—30%. 


In 1993, only six farms were using trichodermin. I 
believe that this drop in demand resulted from a reorga- 
nization of collective and state farms. Some of them were 
dissolved into individual enterprises (private farms), 
agricultural cooperatives, etc. Many agricultural special- 
ists now became independent farmers and are unavail- 
able for organizing the treatment of seeds. We hope that 
we will be able to persuade our new entrepreneurs that it 
is an important and necessary undertaking. 


In 1992, the more advanced farms in the rayon—the 
Pravda state farm and Sadovod state farm—introduced 
the growth regulator Simbiont. Some 3,700 centners of 
wheat seed were treated, and the seeds were used to sow 
1500 ha. During the vegetation period, the specialists 
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from the plant protection station, jointly with the farms’ 
chief agronomists, monitored the growth of wheat and 
the development of root rots. The first survey conducted 
during the tillering period indicated that the prevalence 
of the disease was reduced relative to the control by a 
factor of 1.5 and on some fields by a factor of 2. Plants 
on experimental plots were well developed and had lush 
leaves. During the second survey, conducted in the 
ear-formation phase, no root rot was observed, and all 
the plants were of an even height. The director of the 
Pravda state farm, V. A. Stennikov, said that he had 
never seen crops like this on his farm. He was disap- 
pointed that the rainfalls in June came too late; other- 
wise the wheat yields would have been even higher 
(although at his state farm the yield, even in these 
weather conditions, exceeded 20 centner/ha). After the 
harvest, the increment relative to the control (without 
the Simbiont treatment) was estimated. For the Sadovod 
farm, it attained over 5 centner/ha, for the Pravda farm 
4.5 centner/ha. We should note, however, that Simbiont 
was used together with trichodermin and that this good 
efficacy was achieved on fields with advanced agricul- 
tural technology. 


In 1993, Simbiont in our rayon was used by seven farms, 
which sowed 13,000—15,000 ha with treated seeds. We 
conducted a promotional campaign to convince managers 
and agronomists at other farms to use this method. As a 
result, an additional five farms signed contracts with the 
Agrost Limited Partnership for supply of this agent. In 
May, a workshop was held at the Makushinskiy experi- 
mental field to explain the correct techniques of Simbiont 
application. It was attended not only by agronomists of 
those farms which received the agent but also by specialists 
and farmers interested in this new technique. 


There are certain difficulties with disinfectant agents. 
Many of our farms lack these agents and do not have 
funds for purchasing them. We believe that the local 
environmental committees should consider the possi- 
bility of providing financial assistance to farms that 
would be willing to practice biological protection 
methods. 


Next year we plan to introduce a new biological agent, 
Agat-25, which suppresses not only the root rot, but also 
smut, a common disease in this area. 


The private sector should also be included in this effort. 
In the past two years, there appeared a large group of 
amateur horticulturalists, who often resort to our assis- 
tance. Since no biological agents can now be purchased 
in stores, we organized the sale of these agents at our 
plant protection station. We signed a contract with the 
Biometod laboratory of the Kukuruza research and pro- 
duction station to produce dry trichodermin for the 
private sector. For the third year now we have been 
packaging Bitoxibacillin in 200 g packets and distrib- 
uting it the rayon for sale. 


The introduction of biological protection methods in col- 
lective gardens and individual farm plots is monitored by 
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the specialists of the station, because application of bio- 
logical agents is not as simple as may seem. We conduct 
workshops, with the public, use print and broadcast media, 
and organize consultations and meetings. 


Finally, we are convinced that the biological method 
holds a firm second place after agrotechnical method in 
any integrated plant protection system. Although today 
the list of biological agents is limited (there are no 
biological means against the kernel smut, which affects 
grain and grain-leguminous crops, perennial leguminous 
grasses, and wheats), I am certain that new nontoxic 
preparations will be created, and we should now be 
getting ready for using them in the future. 


Promotion of the biological method by the rayon plant 
protection service and agricultural specialists and 
farmers will help preserve harvests, improve the quality 
of agricultural products, and achieve environmental 
protection goals. 


New Center Regulates Biopesticides 


947C0038B Moscow ZASHCHITA RASTENIY 
in Russian No 1, 12 Jan 94 pp 6-7 


[Unattributed report: ‘“‘A Center of Biopreparation Reg- 
ulation Has Been Created”’] 


[FBIS Translated Text] In May of 1993, a state-owned 
enterprise was formed at the Obolensk Village of the 
Moscow Oblast, under the aegis of the Ministry of 
Health and the State Committee of Sanitary and Epide- 
miological Inspection of the Russian Federation. The 
need for creating such an agency has long been urged by 
specialists working on the biological method of plant 
protection. The new agency is the Scientific Research 
Center for Toxicology and Hygienic Regulation of Bio- 
preparations [NITSTPB]. Finally, Russia has such 
expert agency of its own, which comes to replace the 
former VNIIGINTOKS [All-Union Scientific Research 
Institute of Hygiene and Toxicology of Pesticides, 
Polymer Materials, and Plastics], which was left on the 
Ukrainian territory. The new center has a solid method- 
ological and material-technical base, not inferior to the 
one in Kiev, for testing biological preparations on a 
complete scale necessary for the registration of these 
agents. The staff of the center conducts the following 
work: 


e studying pathogenicity, toxicity, toxicogenicity, and 
dissemination of microorganisms of producer strains 
and identifying their hazard class; . 

e establishing the toxicity parameters for toxicological 
certificate forms, necessary for registration and the 
(field and commercial) tests of biological substances 
and preparations made from them and offered for 
plant protection; 

e studying acute, subacute, and chronic (peroral, intra- 
abdominal, intravenous, and inhalational) toxicity on 
warm-blooded animals; 
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e studying the sensitizing, inmunotoxic, and dysbac- 
teric effects of bacterial and fungal preparations and 
agents based on the products of vital functions of 
bacteria; 

¢ studying the remote long-term effects (mutagenicity, 
carcinogenicity, teratogenicity, and embryotoxicitv) 
of biopreparations on warm-blooded animals; 

¢ studying the specific efficacy and immune- 
modulating effect of medicinal and preventive sub- 
stances for medical and veterinarian applications in 
laboratory and experimental conditions; 

¢ defining sanitary-hygienic standards (maximum permis- 
sible concentrations in workshop air and in atmospheric 
air) of biological substances and preparations made from 
them in production and application conditions; 

¢ developing methodologies for determination of 
residual amounts of biological substances in environ- 
mental objects, foodstuffs, and consumer goods. 


All work is conducted under contracts. Interested orga- 
nizations may contact the center at the following 
address: Prof Roman Vladimirovich Borovik, Scientific 
Research Center of Toxicology and Hygienic Regulation 
of Biopreparations, 1442279, Obolensk Village, Ser- 
pukhovskiy Rayon, Moscow Oblast; telephone: 7-28-52; 
72-55-52. 


Catalog of Microorganism Cultures in All-Russian 
Collection 


957C0041A Moscow PRIKLADNAYA BIOKHIMIYA I 
MIKROBIOLOGIYA in Russian Vol 30 No 4-5, Jul-Oct 94 
pp 733-734 


[Review by T. G. Mirchink of book “Vserossiyskaya 
Kollektsiya Mikroorganizmov Instituta Biokhimii 1 Fiz- 
iologii Mikroorganizmov RAN” [The All-Russian Col- 
lection of Microorganisms of the Institute of 
Biochemistry and Physiology of Microorganisms of the 
Russian Academy of Sciences] by a group of authors, 
edited by L. V. Kalakutskiy and M. V. Fateyeva, Push- 
chino-Moscow, Izdatelstvo VINITI, 1992] 


[FBIS Translated Text] The All-Russian Microorganism 
Collection Department [VKM] of the Institute of Bio- 
chemistry and Physiology of Microorganisms of the 
Russian Academy of Sciences [RAN] has published a 
new edition of the catalog of microbial cultures main- 
tained in this collection and in the collection of the 
Institute of Molecular Genetics of RAN. 


VKM is the largest such collection in Russia. It numbers 
over 9000 strains (3000 species, 650 genera) of bacteria, 
actinomycetes, mycelia, yeast fungi, and genetically 
modified strains. The collection was formed by pooling 
two collections in 1980: the materials of the Institute of 
Microbiology [INMI] and of the Institute of Biochem- 
istry and Physiology of Microorganisms [IBFM] of RAN. 


The VKM collection is well regarded in Russia and 
abroad. It functions as a national, as well as interna- 
tional, depository of cultures in conjunction with pat- 
enting procedures. The list of VKM cultures is 
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maintained at the World Data Center and is covered by 
the reference materials published by the center. VKM is 
also a member of the European Organization of Culture 
Collections. The catalog database of VKM is widely 
accessible on line from well-known microbial variety 
data centers, including World Data Center and Micro- 
bial Strains Data Network. However, for many of the 
potential users the receiving of data through electronic 
communication channels is no adequate substitute to 
accessing the catalog in the library or at the laboratory. 


The newly published catalog conforms to world stan- 
dards in terms of its organization. It is convenient in use 
and contains a large amount of data on each strain, 
enabling investigators to easily identify objects of their 
research. 


The catalog lists the names of genera, species, and 
subspecies, the author (authors) who have described or 
redefined the species (or subspecies) of the microorgan- 
isms, the publication year, the typical strain for a given 
species (subspecies), and in the appropriate cases also 
neotypes. isotypes, etc. It also gives data on where the 
strain was obtained: the individual or organization and 
the identification number or designation code under 
which it was transferred. The history of a strain in the 
chronological sequence of transfers is also given, as are 
identification symbols of the strain at VKM and other 
collections, the name under which the strain was 
received by VKM, synonyms, and obsolete but stil! used 
strain names (to quote the authors, ‘in order for the 
reader not to lose track of a culture of interest”). For 
most cultures, the isolation substrate, the geographical 
location where the strain was isolated, the culture 
medium temperature, and storage and conversation 
methods used in VKM, and bibliographic references are 
also given. 


The catalog opens with an informative foreword in 
Russian and English, which describes the VKM func- 
tions and lists its services offered on a contractual basis 
or under agreements and carried out by the VKM 
personnel. The foreword also gives instructions on cat- 
alog use, notations for the storage and conservation 
methods, and a list of abbreviations. 


At the back of the catalog, the authors give an index of 
recipes of the culture media (a total of 218) used for the 
various microorganism groups maintained at VKM, and 
a bibliography listing 1,733 titles on natural strains and 
286 titles on genetically marked strains. An appendix 
gives a sample of a simple card format, which serves for 
posting all data on a culture accepted by the collection 
and a list of additional sources for obtaining cultures 
available from other collections in the Russian Federa- 
tion and the countries of the Near Abroad, with the 
addresses of the organizations where the cultures are 
kept. 


The catalog represents the product of an extensive effort 
by a large group. It will be found of use by investigators 
in various fields of general and applied microbiology and 
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biochemistry. The catalog will help researchers and 
practitioners to choose microbial cultures for their work 
in a deliberate fashion and enlightened fashion, which is 
often crucial for a successful study. 


Genetic Effects in Cloning of Heterologous DNA 
in Artificial Yeast Chromosomes 


947C0220A Moscow DOKLADY AKADEMII NAUK 
in Russian Vol 329 No 5, Apr 93 (manuscript received 
16 Dec 92) pp 652-654 


[Article by I. P. Arman, D. Filipp, A. B. Devin, G. L. 
Kogan, S. P. Legchilina and I. G. Yefimenko, Molecular 
Genetics Institute, Russian Academy of Sciences, 
Moscow; UDC 575] 


[FBIS Abstract] A study was made of yeast artificial 
chromosomes (YAC) which make it possible to clone 
extended DNA fragments and which are now used in 
human genome research. YAC also can be used as model 
systems when studying the maintenance and functioning 
of the genome of the host cells, Saccharomyces cerevi- 
siae. The principal problems when working with yeast 
cells carrying YAC are discussed. This article gives 
pertinent data applicable to a YAC-library for Droso- 
phila melanogaster DNA which the authors described 
earlier (Filipp, Kogan et al., Drosophila Inf. Service, Vol. 
70, pp. 174-178, 1991). The preparation of the library, 
materials used and research techniques are described in 
detail. For example, experiments with gel- 
electrophoresis in a pulsating field and DNA bDlot- 
hybridization revealed the presence of YAC in 
transformants forming unpigmented colonies. The 
nature of such genetic changes was investigated. Some of 
the materials used were from the Genetic Yeast Cultures 
Center in Berkeley. The various mutations transpiring in 
the cloning process are examined. A number of hybrids 
were produced under a variety of conditions using both 
pigmented and unpigmented lines. A quite similar study 
was made with human lymphocytic DNA. The data are 
quite consistent with earlier results showing that the 
mitotic stability of YAC containing inserts of phagic 
DNA correlates with the size of the inserts. However, in 
contrast to the DNA phage, the eukaryotic DNA of 
Drosophila entering into YAC evidently is capable of 
exerting on the mitotic stability of an artificial chromo- 
some a specific influence determined not only by the 
length but also by the nucleotide sequence of the insert. 
The results are of interest relative to research under the 
Human Genome Research Program. References 8: 2 
Russian, 6 Western. 
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Dynamics of '*’Cs Content in Forest Biogeocenoses 

Subjected to Radioactive Contamination Resulting 

: eer the Accident at the Chernobyl Nuclear Power 
ant 


957C0064A Yekaterinburg EKOLOGIYA in Russian 
No 2, Mar-Apr 94 (manuscript received 26 Mar 91) 
pp 43-49 


[Article by $.V. Mamikhin, F.A. Tikhomirov, and A.I. 
Shcheglov, Moscow State University imeni M.V. 
Lomonosov; UDC 631.438.2:574.4] 


[FBIS Abstract] The migration of radionuclides within a 
30-km radius of the Chernobyl! Nuclear Power Plant was 
analyzed over the course of the period from 1986 to 
1990. The analysis focused on factors dictating the 
direction and redistribution of '*’Cs throughout the 
components of the forest biogeocenoses inside the acci- 
dent zone. Layer-by-layer soil samples were collected 
every centimeter to a depth of 15 cm and then every 5 cm 
until no further radionuclide penetration was detected. 
Samples of ligneous and herbaceous plant materials were 
also collected, pulverized, dried to a state of absolute 
dryness, and ground to a homogeneous mass. The sam- 
ples were then analyzed to determine their normalized 
concentration of '*’Cs, i.e., the ratio of their specific 
activity (in nCi/kg absolutely dry mass) to the density of 
the given territory’s contamination by '*’Cs (in Ci/km?). 
The samples’ levels of '**Ce, '*4Cs, °*Nb. °°Zr, '°°Ru, 
and “Sr were also determined. The most dramatic 
redistribution of radionuclides was found to have 
occurred between the forest canopy and soil. The redis- 
tribution of '*4Ce, °°Nb, °°Zr, and '°°Ru between the 
two said subsystems of forest biogeocenoses was essen- 
tially one of purely mechanical transfer from the surface 
plants to the soil with natural deactivation. Asa result of 
the migration of the aforesaid average-lived radionu- 
clides, the longer-lived '*’Cs had become dominant in 
the radionuclide profile of both the plant cover and the 
herbaceous and ligneous plants that had not been 
directly exposed to external contamination. At the time 
of the analysis, cesium isotopes accounted for 100 per- 
cent of the y-activity of the plant life/territory under 
investigation. The following factors were identified as 
dictating the dynamics of radioactive cesium: dispersion 
of the fallout particles, moisture content of the landform 
and the resultant types of soil present (1.e., the region’s 
hydrogeological conditions), and the age profile of the 
tree stand. The clear-cut preponderance of fallout parti- 
cles in the close-in zone as opposed to the far-out zone 
that had been observed in the initial postaccident period 
(1986-1987) had attenuated significantly by 1990: In 
those cases where all other forest/plant life conditions 
were equal, the normalized concentrations of '*’Cs in 
the above-ground phytomass had equalized throughout 
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the entire 30-km zone. Also in 1990, the hydromor- 
phicity of the landform dictated the rate of the radionu- 
clides’ vertical migration in the soil and the 
bioavailablity of cesium in the layer of soil in which the 
plants’ roots lived. In 1990, the age-associated accumu- 
lation of '*’Cs in the underground portion of the zone’s 
plant life had become more pronounced than in the 
previous year: All structural elements of the young trees 
contained higher concentrations of '*’Cs that did the 
corresponding structures of their older counterparts. The 
contribution of plant life to the total '?’Cs contamina- 
tion of the biogeocenoses of the far-out zone in 1990 
remained practically unchanged from that of the pre- 
vious year (5 and 4.7 percent in 1989 and 1990, respec- 
tively). In the close-in zone, on the other hand, the plant 
life’s contribution increased by almost a factor of 3 (from 
0.6 to 1.7 percent). It was hypothesized that from the 
standpoint of distribution of '*’Cs, a quasi-stationary 
state was becoming established in the biogeocenoses of 
the 30-km zone. As of 1990, the said state had already 
become established in the hydromorphic landforms of 
the far-out zone and would soon (in the next few years) 
be established in the close-in zone. The accumulative 
landforms, on the other hand, would require longer 
periods of this time to reach the said state of equilibrium 
depending on their individual geochemical features. 
Tables 7; references 5 (Russian). 


Synthesis of New Biologically Active Compounds, 
1.4-Thiazandione-3.5 Derivatives 


957C0058A Kiev FARMATSEVTYCHNYY ZHURNAL 
in Ukrainian No I, Jan-Feb 94 pp 39-43 


[Article by Doctor of Pharmaceutical Sciences Professor 
O.V. Viadzimirska, O.T. Novikevych, Ye.V. Dasyuk, 
D.A. Sheleviy and Candidate of Pharmaceutical Sci- 
ences §.M. Yaroshchuk (Lviv State Medical Institute); 
received 18 Nov 93; UDC 547.869.615:40] 


[FBIS Abstract] The authors developed a methodology 
for synthesis of simple derivatives of 1.4-thiazane and 
studied their chemical and biological properties. Thio- 
diglycolate acid dichloranhydride, the source material, 
entered into chemical reaction with 4-aminoantipyrine 
formed 4-(antipyrile-4’)-1.4-thiazanidione-3.5. Thiodig- 
lycolate acid diantipyrildiamide also formed as a side 
product of the reaction. The synthesized compounds are 
listed in three tables; their chemical formulae and 
parameters are shown. The compounds demonstrated 
pronounced antiinflammatory, antihypoxic, analgetic 
and neurotropic activity. Results of experiments with the 
synthesized compounds are described. Tables 3, refer- 
ences 5: | Russian, 4 Western. 
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Comparative Effect of Cholinergics on Cervical 
and Thoracic Portions of Rat Trachea 


957C0065A St. Petersburg ZHURNAL 
EVOLYUTSIONNOY BIOKHIMII 1 FIZIOLOGII 
in Russian Vol 29 No 4, Jul-Aug 94 (manuscript 
received 29 Dec 92) pp 352-357 


[Article by I.K. Shopotov, A.N. Fedin, A.I. Krivchenko, 
and O.V. Vasilyeva, Evolutionary Physiology and 
Biochemistry Institute imeni I.M. Sechenov, 
Russian Academy of Sciences, St. Petersburg; UDC 
612.215'/,.612.89] 


[FBIS Abstract] The effects of cholinergics on the cer- 
vical and thoracic portions of the rat trachea were 
studied in a series of experiments performed on 72 
nonpedigree white rats weighing 130 to 180 g each. 
Trachea segments consisting of the six rings below the 
larynx or the six rings above the bifurcation were cut 
lengthwise from the ventral side and placed in a bath 
containing thermostatted. aerated Krebs-Henseleit phys- 
iologic solution. The trachea segments were exposed to 
the following substances in the concentrations indicated 
(g/mg): acetylcholine chloride, 10°’-10°* g/ml: methylfur- 
methide, 10°8-10°*; nicotine bitartrate, 10°°-10°*; hexam- 
ethonium, 10°°-10°*: and atropine sulfate. 10°’-10°°. All 
of the solutions were perfused through the bath. The 
results were subjected to statistical analysis with Stu- 
dent’s t-test. Perfusion of acetylcholine through the bath 
induced toxic contraction of the smooth muscle of the 
rat tracheas. Within the range of concentrations studied, 
the observed effect was dose dependent. When acetyl- 
choline was perfused in a concentration of 10°’ g/ml. the 
stress of the cervical portion of the trachea amounted to 
290 +/- 150 mg and that of the thoracic portion 
amounted to 110 +/- 53 mg. Higher concentrations of 
acetylcholine induced greater increases in stress in the 
thoracic part of the trachea. Stress in the thoracic portion 
of the trachea peaked at 1.720 +/- 151 mg in response to 
an acetylcholine concentration of 10°* g/ml. In the case 
of the cervical portion of the trachea, neak stress equaled 
1,210 +/- 169 mg (also at an acetylcholine concentration 
of 10° g/ml). Further increases in the acetylcholine 
concentration resulted in a lowering of the tonic 
response of the thoracic portion of the trachea (correla- 
tion, 0.78). In the cervical portion of the trachea, on the 
other hand, the tonic response to higher concentrations 
of acetylcholine continued to increase and peaked at 
1,430 +/- 177 mg in response to acetylcholine in a 
concentration of 10°* g/ml. The median effective dose 
for the cervical and thoracic portions of the trachea were 
calculated as 2.2 x 10°° and 8.3 x 10° g/ml, respectively. 
Perfusion of the muscarinomimetic methylfurmethide 
through the bath also induced dose-dependent tonic 
contraction of the smooth-muscle wall of both the cer- 
vical and thoracic portions of rat trachea. The dose 
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dependence curve for methylfurmethide was similar to 
that for acetylcholine applied to the cervical portion of 
the trachea. In the range of low concentrations (up to 
10°> g/ml), the responses of both the cervical and tho- 
racic portions of trachea to methylfurmethide were 
always greater than those to acetylcholine. Preliminary 
addition of atropine to the bath reduced the effects of 
both acetylcholine and methylfurmethide in both the 
cervical and thoracic portions of trachea. Perfusion of 
nicotine through the bath did not induce any tonic 
changes in the smooth muscle of the cervical portion of 
trachea. Nicotine did, however, induce muscle contrac- 
tions of 36 percent of the thoracic portions of trachea 
and relaxation of 26 percent of the thoracic portions. 
The ganglioblocker hexamethonium did not induce any 
changes in the tonic stress of the smooth muscle of the 
cervical portion of the rat trachea but did cause contrac- 
tion of the smooth muscle of the thoracic section in 67 
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percent of cases. After preliminary treatment of the 
tracheas with hexamethonium (10° g/ml), application of 
acetylcholine induced contraction of the smooth muscle 
of both the cervical and thoracic portions of the rat 
trachea; however, the amounts of the contractions were 
not significantly different from those caused by applica- 
tion of acetylcholine alone. The following conclusions 
were drawn: 1) the effect of acetylcholine on the cervical 
portion of the trachea is associated with muscarinic 
receptors in the muscles; 2) in the thoracic portion of the 
trachea, the effect of low concentrations of acetylcholine 
is primarily associated with cholinoreceptors, whereas at 
high concentrations of acetylcholine, the effect is deter- 
mined by both myogenic and neurogenic factors; and 3) 
cholinergic systems of the intramural ganglia are 
involved in the contraction and relaxation of the tracheal 
smooth muscle in rats. Figures 2; references 15: 
2 Russian, 13 Western. 
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